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(57) Abstract 

Dmgs containing as the active ingredient compounds represented by general formula (I) or physiologically acceptable salts thereof 
(I): wherein R' is dicarba-c/<?50-dodecaboranyl which may be substituted with lower alkyl, lower alkenyl, carboxyl, or the like; R^ is 
carboxyl, lower alkoxycarbonyl, or hydroxy 1; and X is a single bond or a connecting group, e.g., -CO-Y*- [wherein Y' is oxygen or -N(R'^)- 
( wherein R"* is hydrogen or lower alkyl)]. 
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B-tf^tS^MiSi^^ (BNCT) '^®;i&fflT'$)So ''B-^^^m^mmi±. aEi: 

^f^^^ imm^p^^) ^mm-t^t. 2.4 Mev (Dai^wi/:^— 

izmm^-^^^<i:\^^ti^^mmifimnxM^o bn ctcd^mizi^. ^smmizfp^ 
'i^mmxmm^m.mLo^m^o ''Bm^^i^^tpizm^mizm^j^.^'it^i^ibm 
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mntzm^i^n-^-D-Ds 'i^M(Dmmtitmti:^i^[Hmmtmn^ti^^h'^!i^x$> 
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[^4^. Y'. Y\ Y\ Y\ Y\ Y\ RUY' it^ti^fim^Lizmmm^J^ 

^i±mmm^. -N (R'') - (^4^. R''{±7K^J^^x^±^£^:?^;^^;^^^^^•rK 
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-CO-. -CH2-. XJi-C ( = CH2) -^^^U R^ R\ RXfR'^lt'^ 

{2)R'tfiiS,WLTJl^)l^. i&mTJV^-JV^. ti)l-r^^tyJlM. m^WlTJlzi^i^ 
T;b 3 :7 31 - ^ ^ >{p e> tL ^ SilS ^ * t T o T ct V ^ :^ ;i/ 

ffi^J-^ai;:^ h D>!7'>ftffl^Ji: LT^fflT*$) ^i^lzm. Wam^t. 
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Rxf&ikm(D^m:^mx^^x. ±s3^ (I) xm^ti^ 
it^my.it&m^mzE^^:^ti^^(Dm.ttf^L<it±mii)x^m^titz^\:,^m 

RV'mBmyLi±mmti:&m^mti:t(om^(Dmm(Dr^mRuy^i±^m:&mx^ 
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l^^. Y\ Y\ Y\ Y\ Y\ Y\ RXfY'' l±^tl^tl^^iLizmmm^X 
-co-. -CH2-. Xtt-C (=CH2) -^^rsb. R\ R\ J^XIR'H^ 

5 m-^izi^s R ' A^MSm® :d - ^ D v* - F > - D . 
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§o n V- h'7^:t»^'^>i: LT. 1, 7 - i^;??;!//^"- ^ P V*- F7= 

7 -S;=*;i/7N"-^ D V - K7^*'^>^>- 1 -^^l'*. RXJ^l, 1 2 - 
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® : B-CH3 



^%m(Dit-^mz^]if:bm7K'i^yT—-^uy^Tt\t. WMih^^cD^^^mm. 
y - ^ )Vm^MMiy T —-^ zi y ^ T h \^X^ \^X^ Ki . LTffl 
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V* - K 7=-" >?3 ^* ^ > - ^ * -r ^ -fb-^^ b n c t c/i&ffl -r ^ ^ © 

izlt. ^ti^{i^-^bT5f ^ff$SgbTl^T^) J:v^o S:^^ fS^ t K D dri/T;U:^ 
1~12M. $f ^ b <.{i8~ 1 OfH^m-efe »9s 2i@®T;i/^;i'S{±^^bT^ 
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UTs ^BTJl^Jim, hh-D^i/;i/^, i&m.TJVzi^i^^r^i:^ 

fc:^ui^-;i/»^^h') tm^LXh^x^^i^o ^(Dji^fjtmtvx. m^i^. 

2- (N, N-i^?i.^)lT^ y) :i.h.^^>&rj:^^mf^Zt:^X^^o T ^) - 

^)\^&. i§MT)\yti y )v^. m^m-tm\^x\^x%^uT^)—)vm. sifsj^ 
T^cti^o mz-i^. ±x(Dn-^omjw.^i^Tji^)Uh^tix\.\^±ij\y^'^>m. ^ 

Y\ Y\ Y\ RUVl^-N (R^) -T^^ti^S^Tfe^ i U < . 

R^i^^^■ti&m.TJl^Jl^tLXit. ±mzMi^^izmmLtzT;u^jvM^ttf^ 
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*5-N (R") -X'm^n^m^^^rmtfi:^. RU^TKmrn^^^it^^jvA-^^) 

T'2)^'a-> MJ^ai: UT(i^ < )\y^)vr ^ J &2m(D'r)\y^)V 

RMi. R2A5mm-r^7 3i-;i/*(cilgE?ig^-r^o ccDct^'Si^^tc 
{i. R2{i7j<^*T'$)^3i:>f)^»t Ll^o . 

J: ^ (I) -tf^^tl^^b^i^{3^5l^T^ ( 1 ) R * ASffimT;b^r;i/ 

LT t^T cfc l/^ D ^7 - K 5=^ :tf ^fC ^ > - -Y ;i/ST-^ ID . R ^ 

;i/ Jifg;^ T';!/ 3 v ;i/ 4-: ^ $ 5^ b . x ±tEc7)MlgaT- 

Y\ Y\ Y\ Y'^lt-N (R") -T-S^ti^«T-$)^:i^*s$ft b<. ^ 
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f^^x^^it^m^m^^^tifix^^o 

fi^o ttz. 5^ (I) (Di\:.^m^mmm^iii^mmumt{.x^^-r^m^t^ 
mmmit. yt^0x^-i^iZ7f^^ntzmm:^mRxfmmm<DMi^^mM^0mL 
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R2;{)St K 0^>';i/aT-fe^'fb-^;^ (TSB:^^— A^C:fcl^TB E 1 0 0. 2 0 0. 
St>*3 0 0 T-^v^tL^ib^i3 ; J. Chem. Soc. Dalton Trans. , pp. 401-411, 1998; 
Zh. Obshch. Khim., 41, pp. 1516-20, 1971) ; SI>*X*s#ig'^T-$) R'ifilZ-{4- 
t KP^s^7x-;u)-i,i2-S^;b;i/^^-^n V*- Kt^^^j^^'-^ > -i';i/ST'^ D.*^ 
oR^^b^t ]^u^iyJimX'$>^'(t'^m (TIB^^— A{Cj3V>T B E 1 6 OT"^^ 
ti^ih^^ ; J. Chem. Soc. Dalton Trans. , pp. 401-411, 1998)(i. ^n^ti:$C 
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/itS^ a, b, c 



o-carborane 



a, b, c 




H 

m-carborane 



a, b, c 




COOH 



BR10 




BR20 



H 




H 



'XT 



COOH 



BR30 



p-carborane 

a) (COCI)2, DMF/ CH2CI2; b) methyl 4-aminoben2oate, DMAP/ CH2CI2; c) KOH/ HgO-THF 



TMS = -CHO 



a TMS— 



CCOC2HS 



COOC2H5 




COOC2H5 




COOH 



BR110 



a) (EtO)2POCH2COOEt. NaH/THF; b) K2C03/EtOH; c) cecaborane (1 4) / CHaCN-CgHe; 
d) KOH/ H2O-THF; e) (COCt)2, DMF (cat)/ CH2CI2; f) methyl 4-aminobenzoate/ pyridine 





COOH 



R= CH3 BR201 



COOH 



R= CH3 BR251 



a) HNO3. H2SO4/ CH2CI2; b) H2, Pd-C/ EtOH; c) terephtalic acid monomethyl ester chloride/ pyridine; 
d) KOH/ H2O-THF 
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R= H. BR350 



a) ethynyltrimehylsiiane, (PPhajaPdCla. Cul, iPrNH. THF; b) K2CO3/ EtOH; c) decaborane (14)/ CHgCN-CgHe: 
d) KOH/ H2O-THF; e) (COa)2, DMF (cat)/ CH2CI2; f) methyl 4-aminobenzoate/ pyridine 




a) H2, Pd-C/ EtOH; c) ethyl p-iodobenzoate. CsaCOa. Pd2{dba)3, BINAP/ toluene; c) KOH/ H2O-THF; 
d) 1)n-BuLi. CuCI/ DME, 2) 4-nitroiodoben2ene/ pyridine; e) NaH. R-l/ DMF; f) ; g) NaH. CH3I/ DMF; 
h) 1)n-BuLi. CuCI/ DM E. 2) 3-nitroiodobenzene/ pyridine 
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O-methyl-BE100 




a) 1) n-BuLi, CuCI/DME 2) p-iodoanisole/ pyridine, reflux b) BBt^/ CHgCIs 



O-methyl-BE110 




a) 1) n-BuLi/ benzene-EtaO 2) CICOOCH3 b) BBra/CHaCIa c) LiAIH4/THF 
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0-methyl-BEl 50 




0-methyl-BE121 



a) 1) n-BuU/ EtaO 2) CH3COCI/THF b) BBrg/ CH2CI2 c) NaBH4. EtOH 




O.O'-d] methyl - BE260 BE260 



a) 1) n-BuU. CuCI/DME 2) p-iodoanisole/ pyridine, reflux b) BBt^I CH2CI2 
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O : BCH3 



M 



,COOH 



WM 



^COCI 



mi 



^CONg 




,COCI 



.NH2 



i, h 



o 

H 



COOH 
BR630 



H 




COOH 



BR635 




a) 1) CHaLi/THF 2) CO2; b) SOCy dimethytformamide; c) NaHs/ d i m et hy If orm amide; d) toluene, heat; 
e) CH3OH; f) KOH/ H2O-CH3OH; g) ethyl 4-aminobenzoate/ o-dichiorobenzene, heat; h) KOH/ 
H2O-C2H5OH; I) terephathalic acid monomethyl ester chloride/ o-dichlorobenzene, heat 
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a) thynyttrimehylsilane, (PPh3)2PdCl2, Cul, iPrNH. THF; b) K2CO3/ CH3OH; c) decaborane (14)/ 
CHaCN-CgHe; d) NaH. R-! (CH3I or n-CHaCHaCHal)/ DMF; f) n-BuLi/THF; e) H2SO4/ dioxane-HaO; 
g) [(C6H5)3pCH3]^Br", NaNH2/THF;h) (C2H5)3SiH/ CF3COOH-CH2CI2 
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CH3O 



O-methyl-BElOO 




HO 




CH3O 




(CH2)nOTHP 



d. b 



HO 




^(CH3)nOH ni§:|i]|§ 



n = 2,3 
O-methyi-BE200 
CH3O 



BE219 




OH 




OH 



(CHgjnOTHP 



(CH2)nOH 



CH3O 




HO 




n = 2: BE222 
n = 3: BE223 



n = 2,3 



HO 




BE300 

I'^H 




O-methyl-BE300 



H 





HO 

f. g, b 




H3C0 



H3CO 



H3CO 





BE320 



^^CHoOH 




'^OH- 





(CH2)nOTHP- 



n = 2.3 



HO 



-(CH2)nOH 



BE319 



n = 2: BE322 
n = 3: BE323 



a) n-BuU (C6H5COO)2/ benzene-EtsO; b) BBr^/ CHgClg; c) 1) n-BuLi. / benzene-EtaO 
2)Br(CH2)nOTHP; d) p-TsGH HsO/ CH3OH; e) 1) n-BuLi, CuCI/DME 2) 3-iodoanisole/ pyridine; 
f) n-BuLi, / benzene-EtaO 2) CICOOCH3; g) LiAIH^ THF 
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BE400 



HO 



O-methyl-BE400 



HO 



f, g, b 



H3G0 




H3GO 



H3C0 





{CH2)nOTHP 



HO 




n =2,3 




CH2OH 
BE420 



OH 




(CH2)nOH 



OH 



HO 



BE419 



n = 2: BE422 
n = 3: BE423 



a) n-BuLi, (C6H5COO)2/ benzene-EtaO; b) BBr^ CH2CI2; c) 1) n-BuLi, / benzene-EtaO 
2)Br(CH2)nOTHP; d) p-TsOH H2O/ CH3OH; e) 1) n-BuU, CuCI/DME 2) 3-iodoanisole/ pyridine 
f) n-BuU, / benzene-EtgO 2) CICOOCH3; g) LiAIH^/ THF 
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HO- 



BE160 



HO 




HO 



HO 




^ ^OCHgCHgNCCHajg 
BE162 

pCH2CH2N(CH3)2 



BE172 



pCH2CH2N(CH3)2 



BE260 



HO 




OH 




OCH2CH2N(CH3)2 
BE272 



BE270 



HO 



CH30-^^ — ^H30-^>-*^OCH3 



c, d 



HO 




(H3C)2NCH2CH20 




BE360 



OCH3 HO 



OCH2CH2N(CH3)2 



H3CO— ^ ^ 




HO 



BE370 



BE372 



a) (CH3)2NCH2CH2CI HCI, K2CO3/ DMF; b) 4-iodoantsole, {PPh3)2PdCl2. Cul, diisopropylamine/ THF; c) 
decaborane(14), acetonitrile/ benzene; d) BBrg, CH2CI2; e) 3-iodoanisole. (PPh3)2PdCl2, Cul, 
diisopropylamine/ THF 
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O-methyI-BE200 




a) 1) n-BuLi/ DME2) CuCI 3) 2-(1 1 -bromo-n-undecanyloxy)tetrahydro-2H-pyrane, pyridine; 

b) p-toiuenesulfonic acid/ CH3OH; c) CrOa, 20% sulfuric acid/ acetone; d) BBr^ CH2CI2; e) n-butylamine or 
A/-n-butyi-A/-nnethylamine, dicyclohexylcarbodiimide/ aceto nit rile; f) decaborane(14), acetonitrile/ benzene 

m^^v^iEnmrn^o^it^umr^^ti^x t> ^liRmizn-r^^itmmmm 
izji^^m(Dtzi^(Dmmti.x^mx^^i3:t\ m. v^-^^^. mmmit. mm 
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r^mmm.m^tLxi±s mx.Us i±mm. j^mm. ^&xm. j^mm. 
mm. m^mium. ^mm. ^u-a^j. Rmmmm^miif^^it-^x^^o 
mmmmi]nimt.{.rii. mnt. mmm. mmmti:\.^Lmmnmm. m-^m. m 

m. p^mwrn. ^^-fb^J^ mmm. Rm^mmm^m\^^^:itiy^x^. mmm^ 
mmm 
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mi 

l,2-i^;^;l/^^'-^ D V- \^ y=-'ti^^^ >-i-i:] )V^^>B: 100mg(0. SSlmmol )^ ^ 
D ^ > 1e1 IZ-mmL. mt^^V- U;i/ 101mg(0.795imBol)i>cl;Z>WI^ V 

K (DMF) i ^iS^JDx.. MUX- smmmnLtzm. RutM^ 

^mLtzo cfc t>* 4-r 5: y ^mS^^ ^^l/ 80. 3ing( 0. 531idiiio1 ) ^ ^ n d ^ 

^J'V 2ml {3^?SL/> 0°CT' ^;i/7' ^ y ti'Ui>'> 130ing(1.06iiimol)^i]DX.s T 

Bmm^^j\^^mrz (58%)o 

•H-NMR (CDCI3) 5:1.50-3.50 (lOH, m), 3.92 (3H, s), 4.35 (IH, br s), 7.55 
(2H, d, J = 8.8 Hz), 7.71 (IH, br s), 8.06 (2H, d, J = 8.8 Hz). 

4-[(l,2-i^7b;i/M*-^ P V - K^^^*^>-1-^>'1/)*;^/^"^ -f^^lSBS^^ 
5^;i/73ing(0.227inmol)$^ h-^ b Kp^^> (THF) 1ml iz-mML. INjK^^b 
ti U 0 A0.91ml^t}UX..^UX- 16^?SmnLtzoZNi^m^m^XR}it^^W'±i.. 

mmi-^UUTt-^jVA/^^ y—JV=20/l) (CJ;oTMML. BRIO ^mtz (60%)o 
BRIO : ^fetft^H^ (i^^ai^;i'/v^PPp<^» 
Mi^ : 249-25 rC 

'H-NMR (CDCI3) (5:1.00-3.30 (lOH. br m), 4.36 (IH, br s), 7.59 (2H, d, J = 
8.8 Hz), 7.75 (IH, br s), 8.12 (2H, d, J = 8.8 Hz) 

^^^lff(C,oHnB,oN03) nmrn C, 39.08; H, 5.57; N, 4.56. mmiU C, 39.13; H, 
5.58; N, 4.44. 
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l,7-i;=:^;^^^•-^PV- K3^:i7^:^>-l-*;b^*>^3i)^^, BRIO tm^CDm 

BR20 -.mmmm {mm:^^j\^Xi^^un?i^» ' 

Mj^ : EYl-ZTS^C ; 'H-NMR (DMSO-dc) 6 :1. 30-3. 20 (lOH, brm), 4.30 (IH, br s), 
7.69 (2H, d, J = 8.8 Hz), 7.89 (2H, d, J = 8.8 Hz), 9.74 (IH, s), 12.87 (IH, 
br s). 

HRMS(C,oH,7B,oN03) Steffi 307.2246, MMm 307.2235. 

l,12-i/**;l/y^'-^ n V'- \^y=tir^^>-l-tiJl^s-^mtf^i^. BRIO hleJ^iCDMit 
^^^3J;oTBR30 ^-^^bfeo 

B R30 : Mfe#f>K^ (mm^^JlX^^^y) ; Hl;;^ : >300°C ; »H-NMR (DMSO-dg) 
<y:1.40-3.20 (lOH, br m), 3.94 (IH, br s), 7.61 (2H, d, J = 8.8 Hz), 7.86 
(2H, d, J = 8.8 Hz), 9.36 (IH, s), 12.80 (IH, br s). 

Tcm^t/fCCjoHnBioNOj) nmrn C, 39. OS; H, 5.57; N, 4.56. C, 39.30; H, 

5.54; N, 4.35. 

m2 

jL^-jVh U^^;i/i>'^> 5.0g(50.9nmiol)^^!^S;'ai^;i/3i— 50inl icjg 
ML. 1.6M®n-r5^;UU^'>A/^:^-9->^M 35.0ml(56.0iiimol)^T;i/=J"> 

mmm.Ts o°ctv^tl. m^X'im?smni.rzo DMF3.72g(5o.9nmioi)>^s/ji 

y'U\f:tJlTJ\yy'}z\^^mtz (28%)o 
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'H-NMR (CDCI3) (5:0.27 (9H, s), 9.17 (IH, s). 

T^miti- h U -^A 556mg(13.9inmol)^TFH7inl {ZfJ?§L. T;i/=f >#SlMTs 
iP:i:.^)l^.X^^ymm^^)l 3.12g(13.9iiimol)*THF7ml IzmmLX^TLtzo 

Kfit^m^^ur- 30 ^mmni^tzm. 3- ( h u ^ ^^ii^ vjv) t:^;i/T;i/7=^ti 

K^THF7nil {C^jiSUT 0°CT-?iST L;to 1.5 ^PBm#L;t^^ 

5-h U7{^;b>'U;i^-(E)-2-^>7">-4— ry^— h^f#:fc (65%)o 

MM (CDCI3) (5:0.21 (9H, s), 1.29 (3H, t, J = 7.2 Hz), 4.21 (2H, q, J = 
7.2 Hz), 6.24 (IH, d, J = 15.9 Hz), 6.74 (IH, d, J = 15.9 Hz). 

5- h U U;i/-(E)-2-^>7^>-4— f y ^— h 800mg(4.07imnol) 
>^ji^y-;H0inl IzmMb. U r!? A 563mg(4.07lmnol)^^J^^^ ^U-^im 

r^mnLtzo 2Ni^^^spx.T>sji&^#^ji:L. i^^:n5^;i/T'ttttiLfeo ^(Dmmm 

^Jiy^yi^^ti^l.^n-^h^'^y^—iz^'DXmMl.. (E)-2-^> 
5^>-4-^y:n- h*t#:^c (79%)o 

'H-NMR (CDCI3) 6 :1.30 (3H, t, J = 7.1 Hz), 3.34 (IH, dd, J = 0.7, 2.4 Hz), 
4.23 (2H, q, J = 7.1 Hz), 6.32 (IH, dd, J = 0.7, 15.9 Hz), 6.72 (IH, dd, J 
= 2.4, 15.9 Hz). 

(E)-2-^>7" >-4--f y Ji— h 360ing(2.90nimol)*5 ct t>*a-** > 
(14)532ing(4.35nmiol)^^/g'^b. T-fe h V )U 1.5ml i3 J; t>*^ > -fe* > 15ml 
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J^^mtz (64%)o 
: 68-69°C 

'H-NMR (CDCI3) (5:1.30 (3H, t, J = 7.1 Hz), 1.50-3.40 (lOH, br m), 3.69 (IH, 
br s), 4.22 (2H, q, J = 7.1 Hz), 6.20 (IH, d, J = 15.4 Hz), 6.84 (IH, d, J 
= 15.4 Hz) 

Trim^^^iCjE^s^ME^WM C, 34.70; H, 7.49. C, 34.41; H, 7,66. 

220ing(0.908mmol)^THF5nil IzmML. INykm^tti U 1.82ml ^M^X. 

^(Dm^m^i^ik7kx7^^L.s m,m±hv^Ax^mLtzm. mmLtzo ^>v^ 

=10/l)CcJ:oT«iML.3-(l,2-i;*;wi-^DV-- >-1-^;i,)-(e)- 
ya^y >m^mtz_ (74%)o 

'H-NMR (DMSO-ds) (5:1.40-3.20 (lOH, br m), 5.47 (IH, br s), 6.22 (IH, d, J 
= 15.4 Hz), 6.92 (IH, d, 15.4 Hz), 13.00 (IH, br). 

^uximmmnLtzmis ^jit^m^mmLtzo mm^\^vi^>imuzmmu 4- 

:^^^^m#^^^;i/46.6ing(0.308nimol)^JD^fe„ ^UX ISmmmWLtz'^^ 
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^1t>/i^^^5^;i/=5/l) lZj:^xmm.\.s 4- [2-(l,2-i^*;l/^^"-^D V*- K7=-' 
I:jit<^>-1-^ J\^)-{E)-j:.^-Jlti)l^^^V-l h']^mSi^^^;i'*f#7^ (44%)o 
'H-NMR (CDCI3) (5:1.50-3.50 (lOH, n), 3.72 (IH, br s), 3.91 (3H, s), 6.37 
(IH, d, J = 15.0 Hz), 6.96 (IH, d, J = 15.0 Hz), 7.40 (IH, br s), 7.64 (2H, 
d, J = 8.8 Hz), 8.04 (2H, d, J = 8.8 Hz) 
HRMS(C,3H2,B,oN03) ifWM 347.2524, ^^ijfii 347.2534. 

±f3Tf# ^ titz^M^mm^ ^Mt-^m 36iDg(o. 104^01)^ t h f imi izmm 

INTK^'fb:^ U e7A 0.468ml ^*ax.. ^UX' 36 mmmWLtzo ZN tMm^tU X.X ^ 

^y^— (^m?S : ^oD:i^;i/A/^^y— ;i/=50/l^5/l) {3j:oT*ii^U. 4- 
[2-(l,2-i/:tf;i//^'-^D V - ^'T'ti^^^ >-l— (';i/)-(E)-3i^-;i/:tf;u4^=3rit^ 
K]^m#^ (BRllO) ^mtz (39%)o 

Mj^ : >300°C ; 'H-NMR (CDCI3) (5 :1. 40-3. 20 (lOH, br m), 5.50 (IH, br s), 6.67 
(IH, d, J = 15.1 Hz), 6.98 (IH, d, J = 15.1 Hz), 7.73 (2H, d, J = 8.8 Hz), 
7.92 (2H, d, J = 8.8 Hz), 10.62 (IH, s), 12.75 (IH, br) 
HRMS(C,2H,9B,oN03) mWiM 333.2368, 333.2367. 

ms 

ic5^-;i/^>-lf > 5.51g(53.9nimol)i5ctt>*7='>b7t^"^ >{14)2.64g(21.6imol)^ 
^g-^Ls T-tr h - h VJV 5.5ml :te cfct>'^>-fe*> 55ml r;i/=r >#H^Ttr 4 

(^ttlTS: ^^it>) izJi^xmrn^X. l-:7ac-;^-l,2->=:^;^/^'-^DV*- K 
^ti^^^y^mtz (74%)o 
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Mj^ : 66-67-0 

'H-NMR (CDCI3) (5:1.50-3.50 (lOH, brm), 3.97 (IH, br s), 7.33 (2H, m), 7.39 
(IH, m), 7.49 (2H, m). 

:Jl-;l/-l,2->^*;^^^*-^ P'-^- K^:^**^ > 950iiig(4.31iiffliol)^IE'Jti^ 
-^^j],:c.-y')V 15inl lzmm\^. TJVziymm^y. 1.54MOn-:r5^;bU^'t7A 
/-s:3^--9->?gM2.8ml(4.31iMol)^ O'CT-^i^T LfcoHii&rt^^^at- 3 ^P^it# b 
fe^.-78°C{z^^a] Us 3 •i7'fb^ 673iiig(4.74inmol)® T H F3ml t^ 

^ {c-78''Cy?p f> ^?aT- 16 mmmn u feo 2Nm^<^S[ixT >s^&^#± 

it» l-p<^;i/-2-7x-;i/-l,2-i^:b;i/M"-^D V- 

(94%)o 

ib;^ : 102-103''C 

>H-NMR (CDCI3) (5:1.50-3.50 (lOH, brm), 1.69 (3H, s), 7.39 (2H, m), 7.45 
(IH, m), 7.65 (2H, m) 

HBMSCW.o) tm\% 234.2412, 234.2422. 

^i5i^^J:t>*?iM®?g^?t(15:85, v/v)17.5ml (c. 1-^ ^;i'-2-7 31 - ;i. 
-l,2-i:^*;l/^^*-^ D V- Y^ti-^-'yy 900ing(3.84inml)cDi:^^nn/^> 17.5ml 

/|^^:c^;i.=30/l) tzJ;oTmMt> 4-(2-^ ^;^-l,2-i^:b;^/^*- ^ D v - Kt^ 
;b4^-^>-l-^;i/)-hD^>-l^*>(a) (34%)*5J:t>* 3-(2-p< 5^>'^-l,2->':t^;W^-- 
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^DV- K5=^;?:;t-:^>-l-^';U):^ h P^>-lf >(b) (57%) ^mtio 
: 105-106°C 

'H-NMR (CDCI3) (5:1.50-3.50 (lOH, br m), 1.73 (3H, s), 7.87 (2H, d, J = 9.0 

Hz), 8.26 {2H, d, J = 9.0 Hz) 

HRMS(C9H,7B,oN02) 11^^6 279.2262, mmm 279.2264. 

(b)Mfir';xA^ {mm:^^ji/^^v-» 

M}^ : 126-127°C 

'H-NMR (CDCI3) (5:1.50-3.50 (lOH, br m), 1.74 (3H, s), 7.64 (IH, t, J = 8.1 
Hz), 8.01 (IH, ddd, J = 1.1, 2.0, 8.1 Hz), 8.34 (IH, ddd, J = 1.1, 2.0, 8.1 
Hz), 8.53 (IH, t, J = 2.0 Hz) 
HRMS(C9H,7BioN02) it^iii 279.2262, 279.2243. 

4-(2-^ ^;u-l ,2- ±j - ^ D V - K 5=^ :p!3 4? ^ > -1- ;i/ ) - h D > > 
349mg(1.25nnnol)^3i^y— ;i/25mnz^j^L. ^Mff®7K^#ffl^T^ 10%Pd 

4-(2-^ ^;i/-l,2-i^*;i//\*-^ □ V - >-!--( >^ntz 

(95%)o 

'H-NMR (CDCI3) (5:1.40-3.50 (lOH, br m), 1.68 (3H, s), 4.01 (2H, br), 6.62 
(2H, d, J = 8.6 Hz), 7.39 (2H, d, J = 8.6 Hz). 

±HBTfie>tL}fc7'-U Xt^m 100iiig(0.401iiimol)^t:'; 2.5ml izmML. 
iU<ty^\yy^Jim'^y^^Jl:r.7.y'JV 119ing(0. 599iiiido1 )=£ CCT-^JOX.. ^i^T 3 

- mmm: V^uu?t-^>y^^-if>=2/2^Z/l) IzX^xmmL. 4-[4-(2- 
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'H-NME (CDCI3) 5:1.50-3.50 (lOH, br m), 1.71 (3H, s), 3.97 (3H, s), 7.66 
(2H, d, J = 9.2 Hz), 7.70 (2H, d, J = 9.2 Hz), 7.91 (IH, br s), 7.93 (2H, 
d, J = 8.6 Hz), 8.18 (2H, d, J = 8.6 Hz). 



±t^X'm^nrc^Bmmy^^JU^t-^^ 140ing(0.34nimol)^TH F2nil IzmML. 

iNymitti u >>A 0.68ml ^M^. m^X' ummmnLtzo zNi^m^mtxm. 
mm^^^jixmmi^tzo ^©w^ji^. 7k. :kik7k(Dmxmr^L. 

^'^y^ — (^/±lr-S:^PO*;i/A/p<^y— ;i/=5/l) iz^^xmm.L. 4-[4-(2- 

Mmm (BR201) ^mz (98%). 

Mj^ : >300»C 

'H-NMR (DMSO-dfi) 5:1.40-3.20 (lOH, br m), 1.74 (3H, s), 7.71 (2H, d, J = 
8.8 Hz), 7.91 (2H, d, J = 8.8 Hz), 8.04 (2H, d, J = 8.6 Hz), 8.08 (2H, d, 
J = 8.6 Hz), 10.66 (IH, s), 13.32 (IH, br) 

7cm^^(C,7H23B,oN03) BfWm C, 51.37; H, 5.83; N, 3.52. HMfi C, 51.13; H, 
5.68; N, 3.37. 

±t'd.(D:^m^m^\ 3-(2->< 5^;i/-l,2-i^*;i/yN--^ P V*- >-l->f 
;i/)- hD-^>-fe">^ 4-[3-(2-^^;b-l,2-S^*;ws->7D^/- h'y^ti^^y >-l- 
-r;^)7:^-;^:t^;^^^'^-f (BR251) Iz^tkLtzo 

Mj^ : 284-286''C 

'H-NM (DMSO-ds) 5:1.40-3.20 (lOH, br m), 1.77 (3H, s), 7.45 (IH, br d, J 
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= 8.2 Hz), 7.49 (IH, t, J = 8.2 Hz), 8.05 (IH, br d, J = 8.2 Hz), 8.06 (2H, 
d, J = 8.6 Hz), 8.09 (2H, d, J = 8.6 Hz), 8.25 (IH, br s), 10.61 (IH, s), 
13.30 (IH, br) 

HRMS(C,7H23B,oN03) 3^0 397.2681, 397.2683 

7E^^t^(C,7H23B,oN03/0.2 H2O) C, 50.91; H, 5.88; N, 3.49. C, 

50.71; H, 5.97; N, 3.36. 

m4 

4-7*P 1.5g(6.55inmol). 3^ ^ — ;i/ h U p< ^ ^ > 

965]ng(9.82iiffliol)s ^ V r D t:;i/T 5: > 1.39g(13.7imol). S^^tm (I) 
25mg(0.131mmol)s *5 J: t5Jg<b t:';^ ( h U 7 7 ^ >) /N'^i^-^A (II) 

184mg(0.262imDol)^?g-^Ls T H FlOml t^T;!/!? >#HmT. 45°CT'4^r^ 

4-[( h u^5=-;i/>'';;i/)^^-;H$,ms^^5^;i'^f#fe(73%)o 

'H-NMR (CDCI3) (5:0.26 (9H, s), 1.39 (3H, t, J = 7.2 Hz), 4.37 (2H, q, J = 
7.2 Hz), 7.51 (2H, d, J = 8.6 Hz), 7.97 (2H, d, J = 8.6 Hz). 

4-[( h U ^^;i'V' V JV):^^-)l^]^mmm:^^)i^ 1.15g(4.67]imiol)^THF 
10ml izmmi^s 1M:7 •y'fbT" h ^ r5^;i/T>^-'>A/'T H F?g?« 5.14ml § 0°C 

:x^^Jl=20/l) IZX^xmmi.. 4-:c^:^)l^Bmm:^^)l^^mrz (40% )o 

'H-NMR (CDCI3) 6-AAO (3H, t, J = 7.1 Hz), 3.23 (IH, s), 4.38 (2H, q, J = 
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7.1 Hz), 7.55 (2H, d, J = 8.2 Hz), 8.00 (2H, d, J = 8.2 Hz). 

4-:ii 5^ ;i/ 320nig(l. 84]iimol ) i3 J; l>* ^' ^ > (14) 

337iiig(2.76iiimol)^?g^L. T^z h- h Iml J; > -b" > ISml TJVzi 

h^•^7^-(^mM:^^■y■>/ir^3l^;^=15/l)^::J:oTMMb^4-(l,2- 
>':^?;w^•-^DV- \'9=ti^:^ >-i-4 jv)^M.mm:i:-^jv^mrz (7i%)o 

M}^ : 111-112°C 

'H-NMR (CDCI3) (5:1.39 (3H, t, J = 7.1 Hz), 1.50-3.50 (lOH, br m), 4.01 (IH, 
br s), 4.39 (2H, q, J = 7.1 Hz), 7.54 (2H, d, J = 8.8 Hz), 8.00 (2H, d, J 
= 8.8 Hz) 

HEMS(C„H2oB,o02) tmrn 292.2466, H^iJifi 292.2487. 

4-( 1,2- i^. ;i/ - ^ D V - K ^ * ^" ^ > -1- ;i/ ) $ m S ^ ^ Ji 
374iiig(1.28iimiol)^THF5ml izmBL. INtIcM* U 3.84ml ^M^. 

n^tz^^B^^^-^yxm^LX. 4-(l,2-s;:t?;i/A*-^DV*- h'5=^;b^^>-l- 

jvmM.mm^mrzo 

'H-NMR (DMSO-dfi) d:1.40-3.20 (lOH, br m), 5.88 (IH, br s), 7.72 (2H, d, J 
= 8.5 Hz), 7.94 (2H, d, 8.5 Hz), 13.29 (IH, br). 

±mxm 5) titz^B^m^h^^ 140Eg( 0. 53iimiol ) ^ >>* ^ d o ^ ^ > 1 . 5mUc.^. 
Wii.. ^-fbTl-^-tM;;!/ 202mg(1.59iimiol):tectl>*M^I^l LTDMFl m^liQ^tzo ^ 

ux imr^mnLtz'^. ^jtm^mmLtzo mm^\^v i.smnzmmL. 4- 
T'^^^m^^;^^;!/ 84.oing(o.556imDoi)^i]D^fcc, MUX 15 mmmnLtz^^. 
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^t^>/i^^^^;b=3/l) J^oTliML. 4-{[4-(l,2-v;b;^7^--^ D V - h'^ 

;^7:^'^>-l-^;^)7:Il-;^]:t?;l/T}^■^■^^^ K}$,ii«^^;i'*f#;:i(48%)o 
'H-NMR (CDCI3) (5:1.50-3.50 (lOH, m), 3.92 (3H, s), 4.02 (IH, br s), 7.62 
(2H, d, J = 8.4 Hz), 7.72 (2H, d, J = 8.8 Hz), 7.84 (2H, d, J = 8.4 Hz), 7.89 
(IH, br s), 8.07 (2H, d, J = 8.8 Hz). 

±i3T-t#e5ti;t^mS^^5^;Wb^t/ 94mg(0.236iiiiDol)§THF3inl IzmML. 
IN^m^tti U '^7A 1.18ml ^m^. 40'CT' 16 BtPs1i«# Lfeo ZNi^m^m^XR 

y^7>r- (?gm?« : ^ D o ^;i/A/^ ^ y — ;u=5/i) izx-oxm^x^. 
4-{[4-(l,2-i^>b;i/7N--i^p V - K^^b:}^-^ >-l— r ;i/)7 ai-;i/]±j;i/:tf:3r1t^ 
KlSmS^ (BR300) ^f#^c (41%)o 

: >300''C 

'H-NMR (DMSO-dg) 5:1.40-3.20 (lOH, br m), 5.92 (IH, br s), 7.76 (2H, d, J 
= 8.8 Hz), 7.88 (2H, d, J = 8.8 Hz), 7.94 (2H, d, J = 8.8 Hz), 7.95 (2H, d, 
J = 8.8 Hz), 10.61 (IH, s), 12.80 (IH, br) 

^^^tff(C,6H2,B,oN03) s\mm. C,50.12; H,5.52,- N,3.65. mmm. C,50.18; 
H,5.80; N,3.41. 

3->^D 1.0g(4.37iiimol). :x. ^ - )l V ^) ^ )\/ "7 y 

644iDg(6.56ifflnol). v ^ V r D hVU T 5: > 929mg(9.20inmol ). ^ ^ itm (I) 
16.6ing(0.0872inmol). :feJ:U^^'fbh-:^ ( h U 7 i-;i/7ts^ 7 ^ >) r> A (II) 
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123ing(0.175iimol)^?g^Us T H FSml >#HMTs 45-CT* 5 ^Pb^ 

xmmu 3-[( h u^^;u^>u;i/):ii^-;i/]$m#^:ii^;i/^f#;t(90%)o 

'H-NMR (CDCI3) 6:0.26 (9H, s), 1.40 (3H, t, J = 7.1 Hz), 4.38 (2H, q, J = 
7.1 Hz), 7.38 (IH, dd, J = 7.3, 8.3 Hz), 7.63 (IH, d, J = 7.3 Hz), 7.98 (IH, 
d, J = 8.3 Hz), 8.13 (IH, s). 

3- [( h ';^5^;U>' ';;i/)a:5=--;H$B#^:i:-^;i/ 1.04g(4.22inmol)©J^^y- 
Jl^lOmimmiz^ U -^A 583mg(4.22imol)§;!jnx.. ^^1: 2 mfSmnLtzo 

ifei^ : 36-37°C 

'H-NMR (CDCI3) 5:1.40 (3H, t, J = 7.1 Hz), 3.12 (IH, s), 4.34 (2H, q, J = 
7.1 Hz), 7.41 (IH, t, J = 7.8 Hz), 7.66 (IH, dt, J = 7.8, 1.5 Hz), 8.03 (IH, 
dt, J = 7.8, 1.5 Hz), 8.17 (IH, t, J = 1.5 Hz). 

4- ( 1 ,2- * ;i/7 - /7 p V - K :^ 4^" ^ >-l-^ ;i/ ) t m 

3-3i5^-;i/$B#^^5";i/$^:^'i^*-^>(14)i:SJi&^-y:T. 3-(l,2-i^*;i/ 

68%T"$)ofeo 
Mj^ : 168-169'C 
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'H-NMR (CDCl,) (5:1.41 (3H, t, J = 7.7 Hz), 1.50-3.50 (lOH, m), 4.04 (IH, 
br s), 4.40 (2H, q, J = 7.1 Hz), 7.43 (IH, t, J = 7.7 Hz), 7.70 (IH, ddd, 
J = 1.1, 2.2, 7.7 Hz), 8.07 (IH, dt, J = 7.7, 1.1 Hz), 8.10 (IH, t. J = 1.7 
Hz) 

HRMS(C,iH2oBio02) Steffi 292.2466, 292.2474. 

BR300 tmmcDm^y^m^iJi-^X. 3-(l,2-i^:t»;i//N--^DV - Yy'ts^^'yy 
-1— r;i/)Sm^ig:3i^;i/:b^?>, 4-{[3-(l,2->=;^3;^^^*-^Dy - K5^*:J^^>-1- 

^ }v)y K}^.ms^ (BR350) ^m.m.\.tio 
m^^m^B (@^^^^;b/-\=^r-tf>) 

: 236-239''C 

'H-NMR (DMSO-de) (5:1.40-3.20 (lOH, br m), 5.89 (IH, br s), 7.60 (IH, t, J 
= 8.0 Hz), 7.82 (IH, br d, J = 8.0 Hz), 7.86 (2H, d, J = 8.8 Hz), 7.95 (2H, 
d, J = 8.8 Hz), 8.04 (IH, br d, J = 8.0 Hz), 8.05 (IH, br s), 10.61 (IH, s), 
12.89 (IH, br) 

HRMS(C,6H2,B,oN03) am^fi 383.2524 mmWU 383.2542 

7t;^^^^/f(C,6H2,B,oN03/0.5 H2O) Steffi C, 48.97; H,5.65; N3.57. mmm. C,48.99; 
H,5.83; N,3.49. 

l,2-i^7!3;i/.''^-i>n V- K^*:r"-^> 4.0g(27.7imnol)cDDME 100ml 
:p;i/=f>#HmT 0°C-e 1.54M n - r 5^ ;!/ U ^ -^7 A /-n dp ti- > v^rt 
37.8ml(58.2inmol) ^?jST L o S^r^^M^ST- 30 ^mmnL. i^itm 
7.13g(72.0inmol)$-J^{3^inb. ^ ^ tc^ST 2 B^f^M^I^ b:^Co f <J 

> 16.7inl(208nunol)^mi]nb.4— f > K- h D-^>-tf > 8.28g(33.3iDmol)^-Jg(z 
mSnLT> lOO-CT- 22 8#r^;!jP^b;to 7";i/T-#fib^ 
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V^'^y^- (?gmM: n-^:^-!t>/i^^:3z5^;i/=7/l) TMMLT. 4-(l,2- 
i/?!J;^/^•-^D V - Y9±if-^y-\-^ M- V D^>-tf ><^|ifc (75%)o 

: ITO-IYZ-C 

'H-NMR (CDCI3) (5 1.50-3.50 (lOH, br 1), 4.02 (IH, br s), 7.67 (2H, d, J = 
9.2 Hz), 8.21 (2H, d, J = 9.2 Hz) 

4-(l,2- i/ -h n - ^ u V - Y9tiir-'y y -\-^ )\/)— h d ^ > -tf > 
5.45g(20.5iimiol)©a:^y-;i/ 220mUg?t^x :^mjE©7K^#ISMTs 10% Pd/ 
C 1 . 36 g ^ ffi I ^ T . ^?aT' 3 B§ Ph^tK^ L ^ ;3iS'J L ^t?t § b . 

4- ( 1 , 2- :t7 - ^ p V - K ^ ;?3 4-^ ^ v-l-r ;i/ ) 7^:^ U > ( 85 % ) o 
'H-NMR (CDCI3) 5 1.50-3.50 (lOH, br m), 3.83 (3H, br), 6.56 (2H, d, J = 9.2 
Hz), 7.27 (2H, d, J = 9.2 Hz) 

zKm'fb:^ h U "^A 40.8mg{1.02iiHnol)^DMFlml CSl^b. ^-{\,^-V•h)V)^ 
_/7 DV- r;i/)T:^U >^ 200mg(0.850iDmol)^DMF3ml 

217ing(1.28iiiniol)$Snx.. ^ ^ 1.5 ^P^it# bfco 2N:^^%Jnx.TSj:& 

mbfeo ^©W^M^tK. :fe^7jC(DjliT'?5fe?tb. Sil^-:J- h U-^AT'l^iJtbfim^ 

/i^^ai^;i/=5/i) T-ISMbT. 4-(2-rDt:;i/-i,2-s^±»;wN"-^uv- Ft^^j 

^'^>-l-^;i/)T:rU>$^fe (82%)o 

'H-NMR (CDCI3) 6 0.74 (3H, t, J = 7.3 Hz), 1.41 (2H, m), 1.50-3.50 (lOH, 
br m), 1.73 (2H, m), 3.90 (2H, br), 6.60 (2H, d, J = 8.8 Hz), 7.36 (2H, d, 
J = 8.8 Hz) 
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175nig(0.631]ninol). A-B— Y '^M.^^:^^ )\^ 192ing(0.695nimol ). J^^-feiy^7A 
288ing(0.884inmol ) . V ^T. {iy Z> =t y T ^ Y y) V^^^V^I^W 
11.6ing{0.0127iiffliol). 2,2' -hf;^ y zjl =.)\,7f.^y ^ ^ ) -1,1' - t*:^ 7 
19.6mg(0.0315imDol)^M-^b^ ^'iS h > lOO^llQ-CT 27 BtralM L;to 

i^^A^D-x' h^'^^-f — (?gmfS : >>':J7D D^^>/^^it>=l/l) T)^S^ 
bT.4-[4-(2-^D t:;i/-l,2-i^*;i/>'>"-^ P V - \^y^ti^-'^y-l-4 )i)y :^^J\y 

-r ^ >'mBmm^^j\yco^n'&^^^BB^^^ti (53%)o 

•H-NMR (CDCI3) 6 0.77 (3H, t, J = 7.3 Hz), 1.39 (3H, t, J = 7.1 Hz), 1.44 
(2H, m), 1.50-3.50 (lOH, br m), 1.76 (2H, m), 4.36 (2H, q, J = 7.1 Hz), 6.15 
(IH, s), 7.09 (2H, d, J = 8.8 Hz), 7.10 (2H, d, J = 8.8 Hz), 7.52 (2H, d, 
J = 8.8 Hz), 7.98 (2H, d, J = 8.8 Hz) 

4-[4-(2-^D t:;i/-l,2-i^*;L'^N"-^ D v - >-l— r )\y)y 
y ]$m#^^^;H30mg( 0.305ininol)^7K 1.5ml -i^^^-it> SmUC^PLT^i 
i^L^lml ^l3ax.tz^. lOCC-^r 15 mf^M^^i^tzo ^J^;?S^7K±^3v±^^ 

tzWi. MBVtzo i/^-tj^jiyy^y-y^ti^A^u-^h^^y^— i^m^^:^ 

^V-y/mm:^^)i'=2/l-^l/l) xmmLX. 4-[4-(2-rDt^;i/-l,2-i^*;i/yN"- 
Mj^ : 216-217°C 

'H-NMR (DMSO-dg) 6 0.71 (3H, t, J = 7.3 Hz), 1.36 (2H, m), 1.50-3.20 (lOH, 
brm), 1.80 (2H, m), 7.17 (2H, d, J = 8.8 Hz), 7.19 (2H, d, J = 8.8 Hz), 7.55 
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(2H, d, J = 8.8 Hz), 7.84 (2H, d, J = 8.8 Hz), 9.06 (IH, s), 12.43 (IH, s) 
(C.gHz^B.oNOz) tmrn. C, 54.39; H, 6.85; N, 3.52. ^Mfi C, 54.09; 
H, 6.64; N, 3.45. 

it;5"iS{3j;oT. l,2-i^:?j;U^N--^DV- F7^:^j4^*^> 2.0g(13.9iMol)s 1.54M 
n-7'f-;uU^'i7A/^^it>jg?t 19.0inl(29.3nimol). ^<b^ 3.58g(36.2nnnol ). 
t: V > 8. 39id1 ( 104iD]Dol ). ;?5:I>' 3-3 - K - h D ^ > -if > 4. 15g( 16 . Tminol ) /b^ 

U ■h>f)\yti^h. ^u-vh^^y^ -l:mm UT^3-(l,2-i^:^7;^y^"- ^ D v - 
:^^*^>-l-r;i/)^ h D^>-b'> (34%) ;5^t>* 3-(l,2-S^*;i/^\--^^p V- Ft" 
ti-^^'^y-i-^ ;v)T-^)> (9%) ^f#fco 

Mj^ : 142-143°C 

WMR (CDCI3) 6 1.50-3.50 (lOH, br m), 4.03 (IH, br s), 7.58 (IH, t, J = 
8.2 Hz), 7.86 (IH, ddd, J = 1.2, 1.8, 8.2 Hz), 8.28 (IH, ddd, J = 1.2, 1.8, 
8.2 Hz), 8.34 (IH, t, J = 1.8 Hz) 

4-(l,2-v:i3;i/y-?-^ny- Y^rtiyf^^ >-!--( Jl)T- ^) > tmm(Dmm:^Wi 
{CcfcoTs3-(l,2-i^;b;u;\"-^DV- KT':;f7 4^^>-l— r;u)- h n^>-\z>^m. 
^Ltzo i^^)ti^)Vi:j^A^n-^h^'^y4—-^mmLX. 3-(l,2-i^:t^;^7^*- ^ 
UV'-Yv'tlif^'yy-\—()\y)T-^)y^ntz (76%)o 

MME (CDCI3) 6 1.40-3.50 (lOH, brm), 3.85 (2H, br), 3.93 (IH, br s), 6.67 
(IH, m), 6.78-6.81 (2H, m), 7.07 (IH, t, J = 8.2 Hz) 

cicD'fb^t)^ 4-(2-rD t:;^-l,2-i^>!3;^7^'-i7D V*- Kt-'***^ >-1-t ;i/) 

T-'^)ytnm<Dm.m.l5mzX^X. 3-(2-rDt:-;i/-l,2-v:t?;i/M*-^DV- K 
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i^±?;^^^--^D V - \'^i3yr^^>-l-^ JV)T-V >^mtz (92%)o 
'H-NMR (CDCI3) 6 0.74 ( 3H, t, J = 7.3 Hz), 1.43 (2H, m), 1.50-3.50 (lOH, 
br m), 1.76 (2H, m), 3.80 (2H, br), 6.74 (IH, br d, J = 8.0 Hz), 6.91 (IH, 
br s), 6.98 (IH, br d, J = 8.0 Hz), 7.13 (IH, t, J = 8.0 Hz) 

4-[4-(2-:rD f;b-l,2->':;t?;i'^N'-^ o V - K^:*4^*-^ >-l— T ;v)y 

^ y ] ^ ;b h mm(Dmm:^m {3 o t ^ 3- ( 2- ^ n tvi-- 1 , 2- ^- - 

ti>f)\^-y^^:;^y=Lts^K^u-^ (?gm?g : >^ ^ o D ^ ^ >/^^-9- 

>=l/l)T'*Si^LTs4-[3-(2-rD \fi)\y-\,Z-V^ti)\/n- ^ uv - h'^>f7;Jf^ >-l- 
^;i/)7:c-;i/7-^y]^mS^::c^;K:D^^Mfeff«^^f#/^c (89%)o 
'H-NMR (CDCI3) 6 0.78 (3H, t, J = 7.3 Hz), 1.39 (3H, t, J = 7.1 Hz), 1.45 
(2H, m), 1.50-3.50 (lOH, br m), 1.79 (2H, m), 4.36 (2H, q, J = 7.1 Hz), 6.09 
(IH, s), 7.00 (2H, d, J = 8.9 Hz), 7.23 (IH, m), 7.26 (IH, m), 7.32 (IH, t, 
J = 7.9 Hz), 7.39 (IH, br s), 7.97 (2H, d, J = 8.9 Hz) 

Z.(J:>:sl^^ )\,-^ 4-[4-(2-rP b';P-l,2-i/;t;;u^N--^ DV^- K^*:^^>-1- 

>f )\yy'y =Lti^ Kf; h^^y^— (^ai?S : ^^it >/i^^ji^;i/=2/l 
^1/1 ) X-mm b T . 4- [3-( 2- r n tiVb-l ,2-t^tiJ]yJ-^-^ a-J - h^^'ti^^^ 
^ ;V)y j^-JV-ri ^mM^mm (BR453) ^mtz (80%)o 

M}^ : 229-230°C 

'H-NMR (DMSO-dfi) 6 0.72 ( 3H, t, J = 7.3 Hz), 1.38 (2H, m), 1.50-3.20 (lOH, 
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br m), 1.84 (2H, m), 7.08 (2H, d, J = 8.8 Hz), 7.22 (IH, br d, J = 7.1 Hz), 
7.34-7.41 (3H, m), 7.83 (2H, d, J = 8.8 Hz), 8.94 (IH, s), 12.38 (IH, s) 
tlM^^ (C.gHzyB.oNOz) It^fi C, 54.39; H, 6.85; N, 3.52. mmm C, 54.17; 
H, 6.78; N, 3.25. 

349ing(1.25imnol)<&Ji^y— ;i/25inl {Z^^SLs :Km.&07KmmmnT . 10%Pd 
4-(2-^ 5^;i/-i,2-i:^*;b^N'- ^ d v - F^^^^J^"^ >-i-^ jv)t— V y^mtz 

(95%)o 

MM (CDCI3) (5:1.40-3.50 (lOH, br m), 1.68 (3H, s), 4.01 (2H, br), 6.62 
(2H, d, J = 8.6 Hz), 7.39 (2H, d, J = 8.6 Hz). 

4-(2-^ 5^;i/-l,2-i^:^j;i/^N-- ^ D V" - 4^*^ >-l-'f ;u )7"r: U > 

174iiig(0.698mmol). i-3 ^^t^U^m.:^^ 193iDg{0.699imol). M^-ti^r^l. 
318ing(0. 976minol ) . h V X (iy V > T -t h > ) ^ A (0) 

12.8mg(0.0140iiimol)^ ^^V^ 2,2'-}fX {i^y :^-)\^^^7.y ^ J) -\,V-^±y^ 
;i/21.7ing(0.0348mmol)^?l^Ls i^ilS h;i/:3i>4', IICCT 24 B^P^inia Lfco ^ 

ti^ K^u-^ V^'yy ^ — (?§mr^ : i^^PP^^>/^^-9->=l/l) i3j:oT 
U^4-[4-(2-^ ^)]/-\,2-i/ti)\yn-'!7 D V*- h'T^^b^Jf ^ >-l->r ;i/)7 x 
^ ^ vii^M^ti-^^ (71 % )o 

'H-NMR (CDCI3) 5:1.50-3.50 (lOH, br m), 1.39 (3H, t, J = 7.1 Hz), 1.72 (3H, 
s), 4.36 (2H, q, J = 7.1 Hz), 6.15 (IH, br s), 7.09 (4H, d, J = 8.8 Hz), 7.54 
(2H, d, J = 8.8 Hz), 7.98 (2H, d, J = 8.8 Hz). 
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y 95ing(0.239iimol)^THF3inl IzmML. 1N7J<M* U -^A 

1.20ml ^iDX.^ 27ll#r^3l5^L7^!:o 2Ni^m^M^XK};t^^^±L. mm::^^)lX' 

/Wm:^^)\^=2/\) {3J:oT;W^U. 4-[4-(2-^^;l/-l,2-y*;W^'-^DV - K 
5^:tf;t^^>-l— r;u)7x^;i/7'^ y (BR401) (31%). 4-[4-(2- 

p< ^;i/-l,2-i^:;tj;U7\'-^ P V - K^:;?3 >-l-^ 7 X - ^ y 
:^^)]y^mU\.tz (27%)o 
BR401 r^fetf^^^ (i^^ni5=-;i'/-^^-y->) 
: 258-260''C 

'H-NMR (DMSO-de) (5:1.40-3.20 (lOH, br m), 1.73 (3H, s), 7.16 (2H, d, J = 
8.8 Hz), 7.20, (2H, d, J = 8.8 Hz), 7.56 (2H, d, J = 8.8 Hz), 7.83 (2H, d, 
J = 8.8 Hz), 9.06 (IH, s), 12.42 (IH, br) 

5u^^*fi^(C,6H23B,oN03) C,52.01; H,6.27; N,3.79. H^ijfi C,52.11; 

H,6.54; N,3.64. 

BR431 ^ 4-[4-(2-p^^;i--l,2-i^:*?;i/7N*-^p V*- h'^*^^>-l-^;U)7 
X - ;i/7' 5: y j^^^^i- h |5i^t©M3t^?^ {3 ct oT. [4-( 1, 2-i^ ^ 

3/1) iZ^-oXmmL. 4-H-{l,2-i^ti;i^'i-':7UV'- h'y'ti^^'^y-l-^ )l)-2- 
^5^;b}7x-;i.^^y} ^M.mm::^^Jl(D^m^n^^^mtz (61%)o 
'H-NMR (CDCI3) d :1.38 (3H, t, J = 7.2 Hz), 1.50-3.50 (lOH, br m), 2.26 (3H, 
s), 3.92 (IH, br s), 4.35 (2H, q, J = 7.2 Hz), 5.70 (IH, s), 6.95 (2H, d, 
J = 9.0 Hz), 7.23 (IH, d, J = 8.8 Hz), 7.27 (2H, dd, J = 2.4, 8.8 Hz), 7.33 
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(IH, d, J = 2.4 Hz), 7.95 (2H, d, J = 9.0 Hz). 

y^miti- Y 'J -^A 33.2ing(0.830imnol)$DMFlml lZ^Mi.A-{A-{\,2-iyti)V 

150ing(0.377mmol)^DMF3ml izmMLXmaVtzo RJit^m^^^X' 5 ^mmn 
{.tzWi. 3'>'fb^^;H61mg(1.13imnol)^*PX.. ^ tc^^^T- 20 ^P^^^f bfeo 

xmML. 4-{N-^^;i/-[2-^^;u-4-(2-^5^;i/-l,2-i^*;i'/>"-^ D^7- k^^^ 
:^^*^>-l-^;b)]7:n-;i/:z^ y (74%)o 
•H-NMR (CDCI3) 6:1.35 {3H, t, J = 7.1 Hz), 1.50-3.50 (lOH, br m), 1.76 (3H, 
s), 2.14 (3H, s), 3.28 (3H, s), 4.35 (2H, q, J = 7.1 Hz), 6.48 (2H, d, J = 
9.2 Hz), 7.16 (IH, d, J = 8.4 Hz), 7.53 (IH, dd, J = 2.4, 8.4 Hz), 7.57 (IH, 
d, J = 2.4 Hz), 7.88 (2H, d, J = 9.2 Hz). 

4-{N-^^)V-[2-^ ^;i/-4-(2-^ ^;^-l,2-i^;^7;^/^•- ^ d v'- K^yfj;^'^ > 
-1— r;i')]7a:-;i/:P^ y llling(0.261imol)^ T H F3inl IzmM 

Ls INT^mitti V 1.95inl ^Jnx^ Z6 mmmm.Ltz. 2Ni^m^1]UX.XK}:t:s 

^^ihb. mm:i:-^)ixmiiiLtzo ^(D^mm^jKs :ft^7J<©ili-c^5fe^#u^ 

y ^ —m^Wi : -^^'&-y/1l^m.:^^)\y^ll\) IZ X^xmm 4-{ N - ^ ^JV-[2- 
^ ^;i/-4-{2-p< ^;^-l,2-i^;^7;l//^•- ^ d -J - K^^^b >-!--( jv)]y 
^ymm^m (BR431) (12%). 4-{N-^^JV-[2-^^JI-4-(Z->^^J\^ 

-l,2-iyti)i;^-'!7uv'- Y^-fy^^^y-l-^ )\^)]y =!^—)VT ^ y ISSS^:^!^ 
;U<g:[H]JRbfe (16%)o 

BR431 : Mfe^m^ mm:i-^)V/^^'^» 
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Mj^ : 296-298°C 

'H-NMR (DMSO-dfi) iJ: 1.40-3. 20 (lOH, br m), 1.80 (3H, s), 1.99 (3H, s), 3.24 

(3H, s), 6.51 (2H, d, J = 9.1 Hz), 7.31 (IH, d, J = 8.3 Hz), 7.63 (IH, dd, 
J = 2.5, 8.3 Hz), 7.69 (IH, d, J = 2.5 Hz), 7.74 (2H, d, J = 9.1 Hz), 12.18 
(IH, br s) 

^^^^ff (C.eHzaB.oNOs) Steffi C, 54.39; H,6.85; N,3.52. ^^PJjfii C,54.25; 
H,6.95; N,3.53. 

mi 

l,12-i^*;i//N*-^P^/- K7=-*JJ^*^> 3.5g(24.3inmol)§DME{C^^Ls T 
)lziymm%T O-CT 1.54M n-y^JlV 2^X^^V->^M 16.6inl 
(25.6iiimol)^vjSTb}^Co ^flL^m^mW^ 30^P^a#L. J^^bSI 3. 13g(31.6iMoI) 

^—^izmM ^ e> iz^UT 1 mmmniytzo^cDm. t: i4.7mi(i83nmioi) 

^muL. 4-3— K7^-V— ;i/ 5.97g(25.5minol)^— Jg(3^iPbT. IGO-CT- 48 

mmm^.Ltzo ^m^s i^^^jv:r.—y^)vx'^wiLs mux- smmmm^. 
y-i- mmw. :^^v->->^^v->xmm^^j\y=io/i) •vmmi.x. i-(4-^ 

h^i^y :^ )-l , 12- ^- - D V - K 7=^:3^7 4^" 5 >( O - ^ -BE lOQ) 
(60%) 1,12-t:'^ (4-^ h JpS/ 7 -1, 12-i^:t>;i/^N*- ^ □ V* - K 

T'ij-^^^y (0, O'-i^^^;^-BE160) (13%)^^i;^cc 

0-^5^;i/-B ElOO : MfeSma^ ; 'H-NMR (CDCI3) (5:1.50-3.30 (lOH, br m), 

2.75 (IH, br s), 3.74 (3H, s), 6.68 (2H, d, J = 9.1 Hz), 7.11 (2H, d, J = 

9,1 Hz). 

O, O'-i^^^;i/-BE160 : M-fe$t*^^ ; 'H-NMR (CDCI3) <5 : 1.50-3. 50 (lOH, br 
m), 3.75 (6H, s), 6.69 (4H, d, J = 9.0 Hz), 7.15 (4H, d, J = 9.0 Hz). 
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0-^^;i/-B ElOO 100mg(0.399nmiol)^^>*^DDp<^> 1ml (C^^Ls 
^ 7./7^ h >?^inTT- lMH:^'fI::^r>m/>:/^ p ^ >^?S 0.48ml 
T Ls MiST- 2 B$PbM# L t^o >S;M>M§7X±{c?i ^ n □ ^ ^ >TMtB Lt^Co 

^;i/7^'yvJL;?j5A^Dy'h^-^7'f — -^^^rli- >/'i^^ai5^;U=10/l) 

T")lt$^bsl-(4-l: KP^i/7:c-;l/)-l,12-i:^:i?;l/y^"-^^DV - Kt^^^'-^XB 
ElOO) ^life (93%)o 

a;;^ : 193-194'C 

'H-NMR (CDCI3) 6 :1. 40-3. 20 (10 H, br m), 2.75 (IH, br s), 4.73 (IH, br s), 
6.61 (2H, d, J = 9.0 Hz), 7.07 (2H, d, J = 9.0 Hz) 
HMS(C8H,6B,oO) Hf^fii 236.2204,|IWii 236.2227. 

^n^m (CgHisBioO) it^fii C, 40.66; H, 6.82. ^Mfi C, 40.67; H, 6.79. 

O, O'-i:^^^;i/-BE160 150mg(0.421iniBol)^S^i:7nD7<^$^>5ml tC^^Ls 
K ^ ^ h >^aJT-^ lU^^.i'G^^tfm/V ^uu^^ym^l. 05ml 

T'MMt^l,12-trJ^(4-h Y'u^iyy :^-jv)-i,i2-i;ti)lJ'i-^uy- 
^> (BE160) ^mtz (93%)o 

Mj^ : 292-294''C ; 'H-NMR (DMSO-dg) 6: 1.70-3.30 (lOH, br m), 6.60 (4H, d, 
J = 8.9 Hz), 7.00 (4H, d, J = 8.9 Hz) 9.63 (2H, s) 

hrms(ChH2oB,o02) nmm 328.2466, ^sijfit 328.2480. 

5im^m iCMM mnm c, 51. 20; h, e.u. mmm c, 50.89; h, 6.17. 
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ma 

O - p< 5^ ;u - B E 100 500ing(2.00mmol) ^ ^ > -If > / ^ ^ ;i/ ^ — ^ ;i/ 
(2:l)15inl iz^^ML. T;i/3>#fflmT Q-CT- 1.54M n-y^JlV^^A/--^ 
^V-^mm 1.56ml(2.40ImDol)<^r^Tb;t^^ ^WlI: 30 ^mmWi^Tzc RJit^m^ 

o°c{z?^inL. ^DD=sf^^^^;i/ 227mg(2.40iimioi)§viTUTs ^ux'zmmmn 

bfeo 7K^mx.XRJiB^W±i.. M:n^;i/T-WmU}to ^©*^M§:fem7j<T- 

^ h^^y ^ — (mihm: ^^v->xmm:^^ji^5o/i) izx^xmmL. i- 

A h ^i^tiJl^^—)V-12-{4-A h^S^:7 3i-;u)-l,l2-S^;t?;i//N*-^DV- Ft':*? 
(O-^5^;U-BE110) ^f#7^t (91%)o 

'H-NM (CDCl3)<5:1.60-3.40 (10 H, br m), 3.65 {3H, s), 3.74 (3H, s), 6.68 
(2H, d, J = 9.1 Hz), 7.08 (2H, d, J = 9.1 Hz). 

BE160 tmm(Dmm:^m:iX-^X. 0-^5^;1/-BE110 ^m^^MtLtzo 

;i'=7/l) icJ;oT5mML. 1-^ h ^i/;b;i/p}f-;u-i2-(4-b Yu^i^y^zL 
;b)-l,12-S^*;bM-^DV- F^:tf4<^> (BEllO) (99%)o 
MferUXA^ (S^^PP^^>/-\^-f->) 
lll;^^ : 178-179°C 

MMR (CDCI3) <y:1.60-3.40 (lOH, br m), 3.65 (3H, s), 4.84 (IH, br), 6.61 
(2H, d, J = 9.0 Hz), 7.04 (2H, d, J = 9.0 Hz) 
HRMS(C,oH,8B,o03) st^fS 294. 2259, HiiM 294.2265. 

^m9tm (c.oH.jB.oOa) tmm. c, 40. si; h, e.ie. -mrmi^ c, 40.66; h, 6. is, 

yKM'itTJV 5:-r>AV5^'^A 25. SmgCO . 680iimiol ) ^ T H F 3ml l:imM L^ 0 - ^ 
BE 110 150nig(0.486ifflDol)©THF2inl O^CT-^^T Lfe^. MUX 
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2. 5mmmnLtzo 2NJ^^^Ap^Ts;^^^^JtL. mm:r.^jvr'miiiLrzo ^® 
p^>'^5^;i/-i2-{4-^ ^^iy7i-;l/)-l,l2-i^*;^/^*-^Dv- ]^^tirr^5'> 

(O-^5^;i/-BE120) <&f#7^ (99%)o 
m-^n^m ; 'H-NMR (CDCI3) d : 1.50-3.30 (lOH, brm), 3.54 (2H, s), 3.74 (3H, 
s), 6.68 (2H, d, J = 9.2 Hz), 7.11 (2H, d, J = 9.2 Hz). 

B E160 tmm(7)mm:^mizx^X: o-p<5^;i/-b E120 ^^^^Mti^tzo 

;i/=4/l){3^-3T*ii^Lxl-t: Kniri>^^;i/-12-(4-b h* d drS/ 7 :c - ;b)-l, 12- 
i^:ty;Wx--^p V- K7^:^7^"^> (BE120) (100%)o 
^fetftt^ ii^^uny.^>/^^V» ; 84;^^ : 184-185''C ; 'H-NMR (CDCI3) 6: 
1.50-3.30 (lOH, br m), 3.54 (2H, s), 4.87 (IH, br), 6.61 (2H, d, J = 8.9 Hz), 
7.06 (2H, d, J = 8.9 Hz) ; HRMS(C9H,8Bio02) st^^ 266.2310, 266.2310. 

^m^m (CsHigBioOz) B^nm. c, 40.59; h, 6.81. mmm c, 40. 30; h, 6.59. 

^J9 

O-;^5^;i/-BE110 260mg(0.843inmol)^THF3mnz?g^bs INTk^fb^ U 
r>A4.22inl ^m^X. ^^ST 17 ^P^jt# t fee 2N^^>&inx.T^iS^#J[h 

'(:^')^LrcmmmLs i-^^h'^^i^tui^^-ji-iz-a-^ h^v7:n-;i/)-i,i2- 

i^±>;b7N*-^o V- K^*4t^> (O-^^;i/-BE130) (^S6tI)o 
Mfetf^^ ; 'H-NMR (DMSO-dg) (J :1. 60-3. 40 (lOH, brm), 3.69 (3H, s), 6.78 
(2H, d, J = 9.1 Hz), 7.08 (2H, d, J = 9.1 Hz), 14.06 (IH, br). 

BE160 tmmcom^:^mizj^^x. o-p<5^;i/-bei3o ^ms^^Mti.. i- 

t h*Diri>:*j;i/7t?-;i/-12-(4-h h* D dri> 7 -;i/)-l, 12-i^;!3;U^N*- d v*- F 
^ti^^^y (BE130) ^mtzo 
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Mfe$t>K^ mm:^^Jl/iy^o ^ >/^=^r ■+?->) ; Mj^ : 249-252 "C ; 'H-NMR 
(DMSO-de) (5:1.60-3.40 (lOH, br m), 6.57 (2H, d, J = 8.8 Hz), 6.94 (2H, d, 
J = 8.8 Hz), 9.58 (IH, s). 

Tcm^^/f (CsH.gB.oOj) Steffi C, 38.56; H, 5.75. HMfi C, 38.39; H, 5.82. 

B E130 50ing(0.170mmol). h U ^5^;!/^ ^ > 51.6mg(0.510mmol). DMAP 
2.1ing(0.0172iiimol). *5 J:t>*D P P A70. lmg(0.254imol)§?g-^ t-7*^y — 

jv 3ml z4mmmm.LtzoRjiBm^mmL.B.m^mm:^^jii:imm\^rzo7K. 

l-tert-y h JVtTs—JVT' ^ J -12-{4-^ h ^lyy :^=-)l)-l,12-i^ti Jl^-^- 

^aV- ]'y'ti^^^>^mti (41%)o 

m-&^^^ ; 'H-NMR (CDCI3) d:1.39 (9H, s), 1.60-3.40 (lOH, brm), 3.73 (3H, 
s), 4.89 (lH,s), 6.67 (2H, d, J = 9.0 Hz), 7.11 (2H, d, J = 9.0 Hz). 

±tExm'^tltzB o cUmi^tz^^^ 62ing(0.170ifflDol)^i/^ DD^ ^ > 2ml 

izmmL. TFAo.4mi ^jnxT. Z.5 mmmnLtzo mmmm:^m±h 
V ^ i^7^mm^ija^x!^iiB^w±L. i^^un^^yxmitii.tzo ^ommm^ 
i^i^Ti^xmr^L. m.m± h u t^i^x^mLmmLx. i-^^^ y-i2-(4-p< h^i^y 

:i^-jV)-l,lZ-iytl)\y^^-^nv- y^T^tirii^y ( O - p< 5^71/ - B E 140) ^^tz 
(100%)o 

WMR (CDCI3) (5:1.50-3.30 (lOH, brm), 3.73 (3H, s), 6.67 (2H, d, J = 9.0 
Hz), 7.11 (2H, d, J = 9.0 Hz). 

BE 160 tmm(Dm^:&^l:^J^^X. 0-?^^)1-BEUQ ■^^^^MM.X^tzo 
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oTM^Ls l-T'^ y-12-(4-t Yu^i^'7jL-)\,)-\,\l-V±)\yn-0uv- K 
7^;?7^*^> (BE140) -^'mz (100%)o 

ifej^ : 169-17rC 

'H-NMR (CDCI3) 6\ 1.50-3.30 (lOH, brm), 2.05 (2H, br s), 4.81 (IH, s), 6.59 
(2H, d, J = 9.0 Hz), 7.06 (2H, d, J = 9.0 Hz) 
HRMSCCgHnB.oNO) fj-^iS 251. 2313, ^iHiJfi 251.2299. 

^JIO 

O-^5^;i/-BE100 500mg(2.00iDmol)^i^ai^;i/a^— ^;i/5ml tc^Pb^ 
:3>#H^T O-CT- 1.54M n - 'J ^ AX^^■t^ 1.56ml 

(2.40mmol)^?iTbfe^s ^iST' 2 B#P^ti#bfeo Y'y ^ T-{ ^/T^Yy^m 
T^ ^'fbr-t^;i/236ing(3.01iDinol)$THFlmU3^^LT?iTbs ^^T- 18 ^ 

^r^A^Px'h^^^-Y - (:^m^^S : ^=>r1^>-»^^-y->/0^ai5^;i/=3O/l) t 
cfcoTMMb^ l-7'-fe^;i/-12-(4-p< ^^v7al-;^)-l,l2-S/;b;^^^"-^UV- 
K7^:^7r;^> (O-;^5";U-BE150) (12%) j3J;t>-m^^M (67%) -^ntz.. 

'H-NMR (CDCI3) d:1.60-3.40 (lOH, brm), 2.11 (3H, s), 3.74 (3H, s), 6.68 
(2H, d, J = 9.1 Hz), 7.09 (2H, d, J = 9.1 Hz). 

BE160 i:|5l^i(7)i^B;&^S{CckoTs 0-p<^;i/-B E150 5^;Wb bfeo 

;u=5/l) C«i;oTmi^Ls l-r-lr^;i/-12-(4-t K D=^i>7 :c -;i/)-l,l2-:>?*;i/ 
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j^-^u-J-Y^ts^^'yy (BE 150) ^f#fc (19%)o 

•H-NMR (CDCI3) (5:1.50-3.30 (lOH, br m), 2.11 (3H, s), 4.85 (IH, s), 6.62 
(2H, d, J = 8.9 Hz), 7.05 (2H, d, J = 8.9 Hz). 

O-^^;i/-BE150 70ing(0.239inmol)§j:.^ y — ;i' Sml izS^;?Sbs TK^-fb*-^ 
h U tilx 4.52iiig(0.119ifflnoI)<&Jn^. ^rST 30 ^P^ii^il^ L ;^co ZN^Ii^iD 

^v^-f — (^m?^ : '\=^1t>/i^^^^;i/=l0/l) {zj:oTMMLs 1-t Kd^ 
i/:n^;i/-12-(4-^ h 31 -;l/)-l,12->?*^;^^^"- ^ D V*- K^*:;b^"^ > (O 

-p<5^;i/-BE121) (78%)o 

'H-NMR (CDCI3) 6 : 1.11 (3H, d, J = 6.4 Hz), 1.50-3.30 (lOH, brm), 3.74 (IH, 
q, J = 6.4 Hz), 3.74 (3H, s), 6.68 {2H, d, J = 9.1 Hz), 7.11 (2H, d, J = 9.1 
Hz). 

^m^^ (c.oH^oBioOz) smm c, 42.34; h, 7.14. mmm c, 42.93; h, 7.50. 

BE 160 tmm(Dmjt:^^i^J^-^X. 0-^^;U-BE121 ^Ks^^MtLtzo 

;u=5/l)lc ckoTMMbsl-t: h-D^:^x.^;i/-12-(4-t K d^tSx :? 31 -;^)-l,12- 
i^>b;l/y^--^D v - K7=^*^*-^ > (BE121) ^mtz (94%)o 

Mfe:7 1/ — ^ (i;^DP^^>/^dr1t>) 
illj^ : 173-174°C 

'H-NMR (CDCI3) (5:1.11 (3H, d, J = 6.4 Hz), 1.50-3.30 (lOH, brm), 3.74 (IH, 
q, J = 6.4 Hz), 4.84 (IH, br), 6.61 (2H, d, J = 9.0 Hz), 7.07 (2H, d, J = 
9.1 Hz) 
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HRMS(C,oH2oB,o02) 280.2466, mmm 280.2466. 

:=''>#fflmT 0°CT- 1.54 M n - y ^ V ^ ^ A / ^ ^ V > mm 
16,6ml(25.6mmol) ^ L ?t o ^ Jit^m^ m.UX' 30 ^TSmnL. ik'itm 
3.13g(31.6inmol)$— JgtaU. ^ ^ i^^UT' 1 mmmnLtzo -e©^. f'Ji^ 
> 14.7ml(183imnol)^»L^4-3— KT^ V— ;b 5.97g(25.5nmiol)^— jg{z^;!jD 

mmmnL. ^m^^-^^^ hx-m\Ltzo mm^ 2n^^. Na^SzOj^fc^jt. tk. 

UTs l-(4-p< ai-;i/)-l,7-i^*;u^N"-^nv'- K^;?j4^^> (O-t^^ 

;i'-BE200) (41%) ^J^V' 1,7-f;^ (4-p< h ^Jpfy 7 -l,7-S^;b;WN'- 
^DV*- K^*;tf^> (0, O'-S/'^5^;i/-BE260) (17%) $f#7to 
O-^5^;i/-BE200 

'H-NMR (CDCI3) 5:1.50-3.70 (lOH, brm), 3.04 (IH, br s), 3.77 (3H, s), 6.76 
(2H, d, J = 9.2 Hz), 7.33 (2H, d, J = 9.2 Hz). 
O, O'-i;^^;i/-BE260 

'H-NMR (CDCI3) (5:1.50-3.70 (lOH, br m), 3.78 (6H, s), 6.77 (4H, d, J = 9.0 
Hz), 7.37 (4H, d, J = 9.0 Hz). 

BEIOO tmm(Dmm:^mzXr^X. O-^^;b-BE200 ^^^^MtLt^o 
V ti^ Jiy ^ oiti ^ A ^ a y^^y^— (^tti^g : -\=Sr-b->/|^^a:^ 
;i/=10/l) {CcfcoTMSiLs l-(4-t KodrS/y az-;u)-l,7-v;!7;i/7N*-^DV^- 
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K7=^*4^*^> (BE200) ^mtz (92%)o 
M}^ : 180-18rC 

'H-NMR (CDCI3) (5:1.50-3.70 (lOH, brm), 3.04 (IH, br s), 4.81 (IH, s), 6.69 
(2H, d, J = 8.9 Hz), 7.28 (2H, d, J =8.9 Hz). 

'^m^m (CsH.eB.oO) St^fi C, 40.66; H, 6.82. mMU C, 40.52; H, 6.68. 

mm:^^J\y=3/l) {ZctoTMMb. l,7-fX(4-t \^n^-yy:sL-jv)-i,7-i;i:jjv 
yN'-^DV- K5=^*4-*^> (BE260) ^mtz (85%)o 

M}^ : 198-199°C 

MM (DMSO-ds) (5:1.50-3.80 (lOH, br m), 6.68 (4H, d, J = 8.9 Hz), 7.26 
(4H, d, J = 8.9 Hz), 9.73 (2H, s) 

T^m^miC^^E^olM S+fffii C,51.20; H,6.14. mmm C,51.14; H,6.07. 
12 

:p;i/=f >#HMT. 2,3,4,5,6,7,8,9,10,ll-7^;b^5^;i/-l,12-i^:ij;i/^N"-^ d 
V- K5='**"^> (1.36 g, 4.78 mmol) ^MTi^y" t Kn^^>100 mllzmM 
O-CT. ^5^;i/U5^'>A (1.02 M, z!:-—5'Jimm, 42.1 ml, 48.0 nimol) ^10 

ctD^i^L. n-^^it>^§mg|5J:!5i^3^(312.3iDg, 22.9 %) ^mUXL. ^PD^i^ 
;i/A?gmg|3ct ?32,3,4,5,6,7,8,9,10,ll-7=^:^p<^;u-l,12-i^;i3;i'/N*-^ D V - K 
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^tin'^^y-i-tijirnym (1.20 g, 76.4 %) cD&^mi^^mtzo 

Mj^ : 224-225 "C 

^m^m (C,3B,„H3202) it^fl C, 47.53; H,9.82. mmm C, 47.33; H, 9.59. 
'H-NMR (CDCI3, 400MHz) 6 2.21 (IH, s, CH), 0.13, 0.07 (each 15H, s, BCH3). 
"B-NMR (CDCI3, 160.35 MHz) 6 -7.98, -9.49 (each 5B, s, BCH3). 

V- \'^tin'^^>-l-^j]y7iiym (60.1 mg, 0.18 iimiol)-\. ikit^^-Jl6 mU 

mM,'ii-t^^9-)iy^^)VAT5. K0.06 iiii^;?jn^9o°cT 5 mmmmiytz. mmmcD 

2,3,4, 5, 6, 7, 8, 9, 10, 11-^ :i3 ^ ^Jl-1,12- V -tj - u-J - \iy=tiif.=, >-i- 
^jvr^-jV^uV K (59.5 mg, 93.7 %)06^®#:§|#feo 

Ms^ : 183-184 "C 

^m^^ (C,3B,oH3,OCl ) nmrn C, 45. OO; H, 9.01.^M C, 45. OO; H, 8.78. 
'H-NMR (CDCI3, 400MHz) 62.29 (IH, s, CH), 0.22, 0.10 (each 15H, s, BCH3). 
"B-NMR (CDCI3, 160.35 MHz) 6 -7.64, -9.32 (each 5B, s, BCH3). 

7-;L'd->#HMT. 2,3,4,5,6,7,8,9, 10, ll-7=^;^7^5^;l/Tl,12-S^*;W^'-^D 
V'- \'y^ij:t:^>-l-ioJl7r^-;i^a V K (500.0 mg, 1.44 mmol) ^M7KN,N-i^ 
^^)l:t^J]yAT^]^ 15mI{Z^^L. O'CTs Ti^^tf-hV^A ( 140.4 mg, 2. 16 

mmol) ^inx. zovizx 30 ^ji#o ^mm^mz$)ifmm:^^jiX'i^mLmmm 
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2,3,4,5,6,7,8,9,10,11-7=^:^3^ ^;^-l,12-i^*^;^/^'- ^ P ^7- >-l- 
ti)V:r^-Ji-ri^ (487.1 mg, 95.6 DCD&'^mi^^mtio 

157-158 "C 

'H-NMR (CDCI3, 400MHz) (52.23 (IH, s, CH), 0.16, 0.07 (each 15H, s, BCH3). 

7';i/zf>#HMT. 2,3,4,5,6,7,8,9,10,ll-^:*7p<5^;i/-l,12-v:b;L'/A--^D 
V - K^p!3 4<^ (487.1 mg, 1.38 mmol) $M7Kh;b^> 

50 mUc^Mbs 100 "CT 2 BtP^iDiftbfco >K^&?£^7X{3fe{ti^^Ji^;K3Titt 

2,3,4,5,6,7,8,9,10,ll-^:t;^^;l/-l,12-S«'*;l/7^'-^□ V- h'5^:t?4^*^ 
>-l-r;i/^ Vi^-?':^—^ (439.4 mg, 98.0 %)(D^^mi^^mtzo 

ill;^ : 162-163°C 

^m^*/f(Ci3B,oH3iON) n\mU C, 47.97; H, 9.60; N, 4^30. nmiU C, 47.96; H, 
9.30; N, 4.24. 

MM (CDCI3, 400MHz ) (51.92 (IH, s, CH), 0.08, 0.03 (each 15H, s, BCH3). 
"B-NM (CDCI3, 160.35MHz) 6 -8.30, -11.20 (each 5B, s, BCH3). 

2,3,4,5,6,7,8,9,10,ll-7^*p<^;l/-l,12-i?:t^;^7^•-^ D V - Yy'ti^^^ > 
-1— f;b-r Vvr:^— h( 337.4 mg, 1.04 mmol)^^ 7 -;i/30 ml{C^^b^ 80°C 

yzmmnmvfzo ^^i^meetssl^ i-^ h :^r^>:*;i/^->'i/T ^ y 

-2,3,4,5,6,7,8,9,10,ll-7^:trp< 5=-;i/-l,12-S^*;i//>*- ^ D V - ^7=^:^77}^^ > 
(367.4 mg, 99.1 %)(DB^miif-^mco 

ife;^ : 184°C 
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7C^^^ff(C,4B,oH3s02N) mnm C, 47.03; H, 9.87,- N, 3.92. C, 46.76; H, 
9.68; N, 3.80. 

'HNMR (CDCI3, 400MHz) 54.36 (IH, s), 3.54(3H, s), 1.96 (IH, s, CH), 0.09, 
0.07 (each 15H, s, BCH3). 

h^t^tiJl'^^-)lT ^ y -2,3,4,5,6,7,8,9, 10, 11-5^ ;b^f-;U-l,12-i^/t7 
;i/ys:-^DV- K5"":tf5t^^> (266.2 mg, 0.745 minol)^^ ^ y -;i/30 mlizmm 
2 ]i Tkmitti V ^ A^mm 3.5ml^i0x. 80°CT 3 BmiJUmLtzo RJtm^ 

^il^^s 5: L 1- T ^ y -2 , 3, 4, 5 , 6, 7, 8, 9 , 1 0, 1 1-7^ ^ ^;i/-l , 12- * ;b 
/A--^DV - K7":t/^'^>(218.2 mg, 97.8 %) (D&^^i$.^mtzc 

'HNMR (CDCI3, 400MHz) <51.83 (IH, s, CH), 1.16 (2H, br s, NH2), 0.06, -0.08 
(each 15H, s, BCH3). 

T)ln>mm^T. 2,3,4,5,6,7,8,9,10,ll-7^:^J^^;^-l,12-i^:^7;^/^'-^D 
V- ]^y'tirs^i^-l-ij)i:fs-jv^n U K (58.9 mg, 0.17 mmol) ^ 1,2-v^D 
P^>-tf> 1 mlic^^b. 4-T^ y ^m#^J^^;K140.4 mg, 0.85 mmoD^Jp 

x.i8o°cT 24 mmnmbtzo mE.Tmm^m^W:^m^ z n i^m^mx.mm:r. 

m^LTzommitiy i:j^'Jlti n-7 V y ^ - (Mil^^I ; 20%@^^iii^ 
Jl/ns^V-y) izxmML. 4-(2,3,4,5,6,7,8,9,10,ll-7^;?3^^;i/-l,12-i^;d 
;i//\'-^DV- Kt'*:^^'^ >-l-:i3;u4^*-;i/T^ y )^ll#^a:5^;i/ (89.1 mg, 
quant.) O&^mi^^mtzo 

m^mi^^mm (v^od^^>— \:^+>->) 

i4i;^135-137 T 
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^m^m (c^^B.nH^o^N) B-mm c, 55.55; h, 8.69,- n, z.%.mmm c, 55.34; h, 

8.41; N, 3.02. 

'H MM (CDCI3, 400MHz) (57.96 (2H, d, J = 8.8 Hz), 7.41 (2H, d, J = 8.8 Hz), 
7.09 (IH, br s, NH), 4.35 (2H, q, J = 7.1 Hz), 2.27 (IH, s, CH), 1.38 (3H, 
t, J = 7.1 Hz), 0.27, 0.12. (each 15H, s, BCH3). 

4-(2,3,4,5,6,7,8,9,10,ll-7=^;tf^^;i/-l,12-i^*;b/N--^ D V*- 
>-l-pb;u**-;i/T^ y )$.i.#^^^;i/ (56.2 mg, O.II8 mmol) $:ai^y-;i/5 
mUz-mmv. 1 NTk^Yb* U ^Aykmm 1 ml^feiPX. 80 "CT 1 ^mumtLtzo S 

myMm-^^'^-^i^r^j^'^mms ^it^^s^l 4-(2,3,4,5, 6,7,8,9,10,11-7^ 

(60.2 mg, quant.) (BR630) ©afe@'(*:^^#;^o 
(S/*^DD^^>-vdeit>) 
: 285-286 °C 

^^^^/f(C2oB,oH3703N) s+^fii C, 53.67; H, 8.33; N, 3.13. C, 53.68; H, 

8.22; N, 3.01. 

'H NMR (CDCI3, 400MHz) (58.01 (2H, d, J = 9.0 Hz), 7.45 (2H, d, J = 8.8 Hz), 
7.13 (IH, br s, NH), 2.27 (IH, s, CH), 0.27, 0.12 (each 15H, s, BCH3). 

T;l/I^>#HmT^l-T^ y-2,3,4,5,6,7,8,9,10,ll-^*p<^;i/-l,12-f^:t;;i/ 
p V - h'T^^J^'^ X50.0 mg, 0.167 jmo\)^\,Z-V^ u D^>-tf >1 ml 
{zmm\^. D F(49.8mg, 0.251 mmol). MtK^Uv^ 

>o.2 misax. 180 -CT 18 mmmm\.fzo mmTmm^m^'i^. nm-^ 2 n ^ 
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>-i-7' ^ y ti)vn'^-)imB.mm^^jum.5 mg, 52.5 %) (D^^mi^^mtzo 

Z(Dit^m (40.5 mg, 0.088 mmol) ^^^y-Jl5 mlizmML. 1 N7j<^'fb* 'J 

"^atk^^s 1 mi^^jnx.80 'CT 1 mmnuMiLtzo ^j^m^ 2 N i^m^M^mm 

^i^<^g*U 4-(2, 3, 4,5, 6, 7,8,9,10, ll-7=^:i»^^;i/-l,12-S^*;uyN--^ 
PV*- K7=^*4^^>-l-*;i/4^'^;i/7'5: y (BR635) (39.7nig, quant.) 

Mj^ : 259 "C 

^m^m (C20B10H37O3N) nmm c, 53.67; h, 8.33,- n, 3.13. mmm c, 53.38; 

H, 8.10; N, 2.99. 

NMR (CDCI3, 400MHz) 58.12 (2H, d, J = 8.3 Hz), 7.66 (2H, d, J = 8.3 Hz), 
5.60 (IH, s, NH), 2.04 (IH, s, CH), 0.18, 0.11 (each 15H, s, BCH3) 

■TJUZiymmMTs 2,3,4,5,6,7,8,9,10,ll-x^:t;^5^;i/-l,12-i^:j?3;by\"-^D 
V- h*^*:1^*^>-l-^;L'^ VS>T±— h(40.0 mg, 0.123 imol) t4-T 5^ J ^M. 

(20.3 mg, 0.123 mmol )©?g-^i^^ 180 "CT 24 mmmmi^tzo 
^^^i^^)t!^)Vti'7 J^^u-^ Y^'py ^— {mmmm. ; 20%i^^3i^;i//n-^^ 
it>) iCTMS^L (2, 3,4,5,6, 7,8,9,10, ll-5=^y!3^^;i/-l,12-i^:*?;i/>'t-^DV 
- Yy^tJ-^f-'yy-l-^ }V) {A-;^ Y^^^i:t)V^^—)\/y t>\yT (30.7 mg, 

50.9 %) CDS fela^^:^^#fco ^(Dit'^m (30.7 mg, 0.063 mmoD^oi^ y -;i/5 ml 

izmmL. 1 iiykm^ftti -^atk^mi mi^jpx.8o °ct i mmmmLtzo Kj;t:^m 

«ft^^i'*^i^'j7A^'Jt^. (2, 3, 4,5, 6, 7,8,9,10,11-5=^ ?b^^;i/ 

-l,12-i^*;i//\--^D\/- K^*;}f^ >-l— r;i/) (4->!3;i/:^'^>';i/7^ri;i/) 
(BR638) (28.5 mg, 98.6 %) (D^-^m^^mtzo 
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Mj^ : >300 "C; fuM^m (C^oB.oHjaOsNz) tt^ffl C, 51.92; H, 8.28; N, 6.06. 

C, 51.63; H, 8.09; N, 5.77. 
'H NMR (DMSO-dg, 400MHz) (59.49 (IH, s, NH) 7.92 (2H, d, J = 8.8 Hz), 7.48 
(2H, d, J = 8.8 Hz), 5.57 (IH, s, NH), 2.77 (IH, s, CH), 0.20, 0.14 (each 
15H, s, BCH3). 



mi3 

4-(4-rD^:7xy ^iy)^^^^^^^;!/ (2.0 g, 6.51 mmol), j:^ - ;i/ h U ^ 
^JVi^^> (1.60 g, 16.2mmol), (PPh3)2PdCl2 (182 mg, 0.259 mmol), Cul (24.8 
mg, 0.130 mmol)® ^M'&tl^rTHF (30 mD^t'tAti. ^ {3T;i/=r>#HmTs 
^ vro tVl/T-T^ X1.38 g, 13.7 mmol) ^vaTL:^o 50°C-e 24 mmmnvtz 

=30:1) izJ^^ommL. 4-{4- h V ^^JV^y V JVai^-jvy :^ y 

^m^^ji^mtzo (63%) 

'H-NMR (CDCI3) 6 0.25 (9 H, s), 3.90 (3 H, s), 6.97 (2 H, d, J = 8.8 Hz), 
6.99 (2 H, d, J = 9.0 Hz), 7.48 (2 H, d, J = 8.8 Hz), 8.01 (2 H, d, J = 9.0 
Hz). 

^it^^ (1.28 g, 3.95 mmol )©p<^y-;K20 ml) mm^mmtiV^M. (546 
mg, 3.95 mmol) ^iinx.. ^iST* 1 30 -^mnLtzo ^Jit'^m^mmi.fzWi. tK 

^mx. mm=i^^jiX'mtiiLtzo ^um^f^m:km:^xm\ ^,mi-h')^i^x 

=10:l){CcfcDMMb.4-(4-^^^;i/7:ny^>>)^m#^p<5^;i/^fifco(89%) 
•H-NMR (CDCI3) 6 3.06 (1 H, s), 3.91 (3 H, s), 6.99 (2 H, d, J =8.8 Hz), 
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7.01 (2 H, d, J = 8.8 Hz), 7.50 (2 H, d, J =8.8 Hz), 8.02 (2 H, d, J = 8.8 
Hz). 

4-(4-Ji^-;i,7xy dri/)$m#^^^;u (850 mg, 3.37 moDtv'ti^^^y 
(14) (412 ig, 3.37 mmoDOT-t h (2.5 inl)-^>-tf > (25 ml)?§jt^ 

h ^'^ y ^ - in- ^ > -mm:^^)y =10:1) iz X b mmiL. 

4-[4-( 1 , 2- * - ^ P V - K t':^ Pit ^ >-l— T }]/)y 3lJ^ S/] $m§^p< ^ 
feo (66 %) 'H-NMR (CDCI3) (5(10 H, br m), 3.91 (4 H, s), 6.97 (2 H, d, 
J =8.9 Hz), 7.02 (2 H, d, J = 8.9 Hz), 7.49 (2 H, d, J =8.9 Hz), 8.04 (2 H, 
d, J = 8.9 Hz). 

60 % 7^mt± h U -^A (19.4 mg, 0.485) CD DMF (1 ml)^j®r-t{3 4-(4-Ji^:^ 
;i/7aiydri>)$m#^-?<5^;K150 mg, 0.405 mmol)® DMF (3 ml)^?g^?iTL 
^ST' ^6^mn-t^o ^^ityu}^)V (103 mg, O.6O6 mmoDCDDMF (1 ml)^tt 

bfeo i> U ti^)Vi:3^ K^u^ V^'^y ^ —{\i-^^'^y-W^:^^)V =10:l)t 
cfc D*IMb^4-[4-(2-n-rDh:;b-l,2-i^;b;i/;N--^Dy- )\,) 

y ^^^^i^mmmm^^^ji^mtzo (44 %) 

'H-NMR (CDCI3) 6 0.77 (3 H, t, J = 7.3 Hz), 1.40-3.40 (10 H, br m), 1.43 
(2 H, m), 1.75 (2 H, m), 3.92 (3 H, s), 7.01 (2 H, d,. J =9.0 Hz), 7.06 (2 
H, d, J = 9.0 Hz), 7.61 (2 H, d, J = 9.0 Hz), 8.06 (2 H, d, J = 9.0 Hz). 

:^it^^ (55 mg, 0.133 mmol)cD7K (1.5 ml)-i>*;t^-9-> (5 ml Mmzm^m 
(1 mD^^inx.. 100 'CT-24^P^jt}^-r^o RJlti^m^T^^iZ^i-f. m^:r.^)\yX' 
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4-[4-(2-n-7*D hVU-l,2-i^:;b;i/^N-^ P V - h'^t)^-^^ >-l— T in ^ ^i/] 
(BR503)^f#7^Co (95 %) 

'H-NMR (DMSO-dJ 6 1.40-3.80 (10 H, br m), 2.18 (6 H, s), 2.59 (2 H, t, J 
= 5.8 Hz), 4.02 (2 H, t, J = 5.8 Hz), 6.69 (2 H, d, J = 8.8 Hz), 6.88 (2 H, 
d, J = 8.8 Hz), 7.27 (2 H, d, J = 8.8 Hz) 7.37 (2 H, d, J = 8.8 Hz), 9.74 
(1 H, s) 

5^m^m (CigHzgB.oNOj) tfMM C, 54.11; H,7.32; N,3.51. mMiM C,53.84; 
H,7.14; N,3.21. 

4-(4-:^o^-^>V-i';i/)^.i.#^^5^;K1.20 g, 3.76 mmol), ji^ - ;i/ h p< 
5^;i/S>^>(554 mg, 5.66 mmol), (PPh3)2PdCl2 (106 mg, 0.151 mmol), Cul (14.3 
mg, 0.075 mmol) £7)ig^i^^ THF (30 mD^ftciAns ^ :i{ZTJl of >^mm.T. ty 
-f vrn tr;i/TT^ X799 mg, 7.92 mmoD^JjSTt- SO'CT" 4 B^ra^il^-r 

ip5i^:>- h U f^AT'^^^s mmx^t^o iy^ti^JVti^I^^ci-^h^^y^- (n- 
^^^y-m^:^^Jl' =10:1) IZX DMMb. 4-(4- h V ^"^JVi^ U 

>v-f)imBmmy-^ji^^mrzo (83%) 

•H-NME (CDCI3) 6 0.28 (9 H, s), 3.97 (3 H, s), 7.57 (2 H, d, J = 8.6 Hz), 
7.74 (2 H, d, J = 8.6 Hz), 7.81 (2 H, d, J = 8.6 Hz), 8,15 (2 H, d, J = 8.6 
Hz). 



^ih^m (l.OOg, 2.97mmol)Op<^57y— ;i/(25ml)- i^^pn^^> (2.5ml) 
mmzm^tiV^A (411 mg, 2.97 mmol) ^jQx.s imTsmnLfzo 
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mtzo (100%) 

'H-NMR (CDCI3) 6 3.27 (1 H, s), 3.97 (3 H, s), 7.61 (2 H, d, J =8.6 Hz), 
7.76 (2 H, d, J = 8.6 Hz), 7.82 (2 H, d, J =8.6 Hz), 8.15 (2 H, d, J = 8.6 
Hz). 

4-(4-x5^-;i/^>V-r;i/)^m#^^^;i' (780 mg, 2.95 moDty'ti^^^y 
(14) (361 mg, 2.95 moDcDT'iz h- h V Jl (2.5 ml)-^>-tz> (25 ml)^M^ 

Tj\ynymm%r 24 mmmmm^Ltzo ^atsm^mmv. as^^> u ti^jiti^ 

Y ^=yy ^ - (n-^:3r^t>-g^^:ii^;i/ =10:1) tctDMMLs 
4-[4-( 1,2-i^ :^ - ^ d v - Y^ti'^^'y >-l— f ;P ) ^ > v ^ll#^p< 5^ 
J\y^mfzo (58 %) 

'H-NMR (CDCI3) 6 1.60-3.40 (10 H, br m), 3.97 (3 H, s), 4.03 (1 H, br s), 
7.61 (2 H, d, J =8.5 Hz), 7.76 (2 H, d, J = 8.5 Hz), 7.82 (2 H, d, J =8.2 
Hz), 8.16 (2 H, d, J = 8.2 Hz). 

4- [4-( 1 , 2- ;i/>'N' - ^ D V - K ^ ^' ^ > -1— r ;i/ ) ^ > V -r ;u ] ^M.^m ^ 

(350 mg, 0.915 mmol) i: 3 -^{bT-D f;U (233 mg, 1.37 mmol)® DMF (15 ml) 
mmz 60 % NaH (43.9 mg, 1.10 mmol)^ 0 "CTJnx.. ^jST' mP^m# Lfeo 

^"77 4- (n-^dr-!t>-@^^x^;i/ =20:1) izJ:D*iMb. 4-[4-(2-n-rD f 
;u- 1 , 2- :tj - ^ D y - K ^ > - 1 - > f ;i/ ) ^ > y -r ;u ] ^.tS^ p< 5^ ;b ^ 
mzo (58 %) 

'H-NMR (CDCI3) 6 0.75 (3 H, t, J = 7.3 Hz), 1.60-3.80 (10 H, br m), 1.44 
(2 H, m), 1.75 (2 H, m), 3.98 (3 H, s), 7.77 (2 H, d, J =8.9 Hz), 7.81 (2 
H, d, J = 8.9 Hz), 7.88 (2 H, d, J = 8.6 Hz), 8.17 (2 H, d, J = 8.6 Hz); 

M^mmmm^m (CzoHzgB.oOa) it^fi 424. 3042, mmm 424.3039. 
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4-[4-(2-n-rD t:;b-i,2-i^;t>;i/M--^ D V - KT^^tj^^"^ >-l--i';i/)^> 
)]ymB^mm^^Jl (50 mg, 0.118 iimiol)c7)7j<(1.5 ml)- vTh^i^XS mDv^r-^tc 
M^(l ml)^;!jPx.. 100 "CT- 24 BtP^mJ^Lfco S;?&?t^7K7j<{cafe(ts i^^Ji 

^ b . 4- [ 4- ( 2-n- T D tiVl/- 1 , 2- ;!j ;b / - ^ D V - h* 5=-* y?J ^ > -1 - ^ ;i/ ) ^ > V* 
(BR513)^|#;to 
(n-^:^r-t)->-«^^;u) 
Mj^ 236-237°C 

'H-NMR (DMSO-de) 6 0.70 (3 H, t, J = 7.3 Hz), 1.36 (2 H, m), 1.40-3.40 (10 
H, br m), 1.83 (2 H, m), 7.83 (2 H, d, J =8.5 Hz), 7.84 (2 H, d, J = 8.2 Hz), 
7.91 (2 H, d, J = 8.5 Hz), 8.10 (2 H, d, J = 8.2 Hz), 13.33 (1 H, br). 
HEMS (CgoHzgBioNOz) ft^fiS 408.3092, mWlM 408.3084. 

4-[4-(2-n->^D \^)l-l,Z-iytiJVJ^-'^ n^J - \^y'ti^^^ >-l--r ;i/)^> V*-f 
;HSm#^^^;L' (75 mg, 0.177 mmol)cDTHF (2 mD^g^tz, 2.4 mmol/1 g CD 
h h ^ '>a:7'p 5: Y-i- h V 0AT5^ K (370 mg, 

0.888 mmoi)^jpx.s 'TJvziymmm.Tzmmmn-r^o 2n^^^o°ct-jpx.. 
^y-i--^ ^-)v]:r.y^=.)vmmm^:^'^)v^mfzo (25%) 

MMR (CDCI3) 6 0.76 (3 H, t, J = 7.2 Hz), 1.44 (2 H, m), 1.50-3.60 ( 10 
H, br m), 1.76 (2 H, m), 3.93 (3 H, s), 5.60 (1 H, s), 5.62 (1 H, s), 7,32 
(2 H, d, J =8.6 Hz), 7.37 (2 H, d, J = 8.4 Hz), 7.59 (2 H, d, J = 8.6 Hz), 
8.02 (2 H, d, J = 8.4 Hz) 

M^mmmm^m (C2,h3oB,o02) st^ia 422.3249, mwm 422.3278. 
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4-[l-[4-(2-n-rDh-;i/-l,2->=;t?;i/A--^PV - KT^^tj:^^^ >-l— r x - 
;U]ai7"-;i/]^,t#^^5^;i/ (ITmg, 0.0402 mmol) CD zk (1.5ml)-i^:t^V-> (5 

ml ) mm ic m^m ( i mi ) ;!)n ^ aoo °ct 24 st pj^t^ l tzoRiism ^ tK* ^ ft s 

=2:l){cJ: e))li$iL^4-[l-[4-(2-n-rob-;i/-l,2-v:tf;i/7N--^p V - K^^^^il^ 

)i)y ::^-jv]j^y'-jvmM^m^mtzo (64 %) 

Mfk 152-154 "C 

'H-NMR (DMSO-dfi) 6 0.71 (3 H, t, J = 7.3 Hz), 1.35 (2 H, m), 1.40-3.40 ( 10 
H, br m), 1.81 (2 H, m), 5.68 (1 H, s), 5.71 (1 H, s)7.38 (2 H, d, J =8.5 
Hz), 7.40 (2 H, d, J = 8.5 Hz), 7.70 (2 H, d, J = 8.5 Hz), 7.94 (2 H, d, J 
= 8.5 Hz), 12.98 (1 H, br). 

4-[4-(2-n-rDbVb-l,2-i/:t;;i//N"-^DV-KT':55j:^*^>-l— r;i/)^>V-r 
(50 ms, O.II8 mmol) ® THF (1 m\)--J^uu^^y (1 ml) 
h U^^;i/^>^> (274 mg, 2.36 iimiol)^;!jOX.. SO^CT 5 ^F^^#1--5o 

^^■^>-mm:^^J\y =ZO:l)lzX^mmL. 4-[4-(2-n-rDe;i/-l,2-S^:^j;bM* 
-^nv'- Y'y^ti^^^y-l-^ )i)^>pj\ymBmm^^)V^mzo (90 %) 
'H-NMR (CDCI3) 6 0.72 (3 H, t, J = 7.3 Hz), 1.40 (2 H, m), 1.50-3.60 (10 
H, br m), 1.71 (2 H, m), 3.90 (3 H, s), 4.04 (2 H, s), 7.17 (2 H, d, J =8.5 
Hz), 7.24 (2 H, d, J = 8.5 Hz), 7.53 (2 H, d, J = 8.5 Hz), 7.98 (2 H, d, J 
= 8.5 Hz) 

M^mE^wm^m (C2oH3oB,o02) imii 410.3249, mwm 410.3220. 
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4- [4- ( 2-n- 7* D 1 , 2- ;u ^ ^- - ^ □ V - K ;!j ^ > -1 - ^ ;u ) ^ > i/ ;i. ] 
^B^m^^J\y (40 mg, 0.0974 ininol)®;dc (1.5 m\)-i^:t^V-> (5 ml)^r^{c 

|gLs4-[4-(2-n-rD l^;^-l,2-v:i?;^7^•-^ D V*- K5=-'*^*^ >-l—f JV)^>iy 

;H^mM (BR533) §^#feo (ioo%) 

Sl!;^ 205-206 "C 

'H-NMR (DMSO-ds) ^ 0.66 (3 H, t, J = 7.4 Hz), 1.31 (2 H, m), 1.40-3.40 (10 
H, br m) , 1.75 (2 H, m), 4.07 (2 H, s),7.33 (2 H, d, J =8.2 Hz), 7.34 (2 
H, d, J = 8.2 Hz), 7.61 (2 H, d, J = 8.2 Hz), 7.86 (2 H, d, J = 8.2 Hz), 12:80 
(1 H, br). 

Ttrnmn (M^aB.oOz) sf^fit C,57.55; H,7.12.^Mji C, 57.31; H,7.09. 
^J14 

7^;bzf>^H^T. O-^5^;u-BE100 (300 mg, 1.20 mmol) OD-^>-tf >(2 ml)- 
Vzr.=^)\^:x.—v-)V (1 inl)?§M{3 1.53 M n -BuLi (D-^^^^^m^ (0.82 ml, 1.25 
mmol) ^ 0°CT?i^TL;to ^ST- 30 3a^'fb-<^> V ;b (145 mg, 0.601 

mmol)c7)-<>^2>(2 ^\)-V:^=}-)h^-^M\ ml) 0 "C T^iSTLfeo ^© 

M?a-^2B$PBm#^^o 10% J^^7K?gM^Snx.T^J^-.^#±^H±. Mai^ 

Ltzo-> ^} ti^Jlti ^ n-^ h ^'^^-f — (n-^:^t'->-if^:i:5^;i/=10:l)i::j; 
!3Ml^Ls 1-t Kd:^>'-12-(4-^ h^v7zc-;i/)-l,i2-i/^;i/7i-^PV*- K 
^:b;tf^>(0-7<^;i/BE119)<&fi7to (75 %) 

'H-NMR (CDCI3) 6 1.60-3.40 (10 H, br m), 2.87 (1 H, s), 3.73 (3 H, s), 6.67 
(2 H, d, J = 8.6 Hz), 7.12 (2 H, d, J = 8.6 Hz) 
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m^mmmmmff (CgH.gB.oO^) tmm 266.2310, ^^ijfii 266.2304. 

0-^^;i/-BE119 (91 mg, 0.342 iimiol)®S/^ o ^ > (3 ml)^r-g{c 1 M 
BBra (D S^^DD^^>^r« 0.855 il $-78°CT'?iST1--2>o ^O^. mUX'Zm 

mmn-r^o Kmm^7i^7kiz$>i-jr, mm:^^j\^-cmiii-t^o ^^m^i^^^ki^yK 

-;i/)-l,12-i^t;;WN--^Dv- KT-*;*7^"^>(BE119)^fi:fco (100%) 
M^^^^B (S^^DD^^>-n—v=3r.-y->) 
M}^ 181-183 °C 

'H-NMR (CDCI3) 6 1.50-3.40 (10 H, br m), 4.70 (1 H, br), 6.60 (2 H, d, J 
= 8.8 Hz), 7.07 (2 H, d, J = 8.8 Hz) 

M^mB!&wmmff (CgH.eBioO^) nmm 252. 2153, n^iHi 252.2173 

T^m^m (CgH.gB.oOz.O.SH^O) ti-^fiS C,36.77; H,6.56.|IMiS C,36.42; H,6.57. 

TJldfymmMT. (200 mg, 0.799 mmol) © (5 

ml)-t>:r.^JVa:.—y^jl (2. 5 mD^m^f:: 1. 53 Mn -BuLi ©'x^it^^it (0.623ml, 
0.953 mmol) ^ 0°C Tr^Tbfeo 30 ^Jt#^. 2-(2-yp^3i h:^^^^)^^ 

h^t KD-2H-f^>(231 mg, 1.20 mmol) ^ 0 "C X^mTT^o ^(D^. 
15 ^r^^#Lfco 7j<§ijnx.TRi^;$#±^-y:. t^x.^)l^-7-JlX'mdiT^o m 

A^n-v h^^y (n-^:^1t>-i>*^DP^^>=2:l){Cct !9MMU l-(4- 

^ h=^f>7ir-;i/)-i2-(2-5" h-7t Kp t:^ -;l/7^-:3ri/a:^;^)-l,12-v;b;^/^- 
_/7p^y_ ic^r^^j-;^^;^^^^^ (45 o^) 

'H-NMR (CDCI3) <5 1.45-1.82 (6 H, m), 1.50-3.20 (10 H, br m), 1.98 (2 H, t, 
J = 7.0 Hz), 3.17 (1 H, dt, J = 9.9, 7.6 Hz), 3.45-3.51 (1 H, m), 3.55 (1 
H, dt, J = 10.1, 7.3 Hz), 3.73 (3 H, s), 3.80 (1 H, m), 4.49 (1 H, m), 6.67 
(2 H, d, J = 9.2 Hz), 7.10 (2 H, d, J = 9.2 Hz). 
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*;i/>'N*-^ D V - Kt^^^J^^ > (112 mg, 0.296 mmol) ©p^^J'y— ;U (3 ml) - 
>>*^DD^^X1 ml) p- h;t/:n>;^;i/^>^^7Klnt3 (5.6 mg, 0.0294 

mmol) ^mx.. 15 mmmt^Ltzo K}Jt^^m^^m7Km± h u ^^.Ti^mmx' 

h U -^7 AT|g!)#^. xS-^iL. l-(2-l:i KD^i^ac^;i/)-12-(4-^ ^^^/7:Il- 
;^ )-l , 12- :t? ^- - ^ D V - K 7^ * ^ > :^ f# 7!r o 

'H-NMR (CDCI3) 6 1.50-3.30 (10 H, br m), 1.95 (2 H, t, J = 7.0 Hz) 3.48 (2 
H, t, J = 7.0 Hz), 3.73 (3 H, s), 6.67 (2 H, d, J =9.0 Hz), 7.10 (2 H, d, 
J = 9.0 Hz). 

l-(2-t: KD^i/j:^;i/)-12-(4-;< h 7 -;i/)-l, 12-i/:;^3;l//^■- ^ D V - 
(80 mg, 0.272 mmol)® d d n ^ > (3ml)i§Ml- IMBBrg® 
v?^DDDp<^>?gM 0.680 ml ^-78°C{rj^inTL-r?iTb:^^o ^(D^. ^ST* 

^;i/)-12-(4- b K v:7 IT -;i/)-i,i2-i>'*;i//N'-^ D V - K5=^*;n^> 
mm)^mtza (88%) 

ill;^ 180-181°C 

'H-NM (CDCI3) <5 1.30 (1 H, t, J = 5.1 Hz), 1.50-3.30 (10 H, br m), 1.95 
(2 H, t, J =7.0 Hz) 3.48 (2 H, dt, J = 5.1, 7.0 Hz), 4.75 (1 H, s), 6.60 
(2 H, d, J =9.0 Hz), 7.06 (2 H, d, J = 9.0 Hz) 

M-^mtmrn^m (c,oH2oB,o02) tmm 280.2466, mmm 280.2452 

TLM-^m (C.oHzoB.oO^) 3+MC,42.84; H,7.19. »JfflC,42.79; H,7.46. 



wo 00/43016 



PCT/JPffO/00285 



T;^^F>#H^T^ O-^^;i/-BE100 (750 mg, 3.00 mmol) ®^>-b*>(10 ml)- 
(5 inl)^f^{c 1.53 M n -BuLi ®^^+»- >?gM (2.35 ml, 3.60 
mmol) ^0 'C T'^iTLfeo MWlX' 30 ^mnW:. 2-(3-r r P t:;i/;t^-> 
h^h KD-2H-f^> (746 mg, 3.60 mmol 0 "CT-^jSTI- -So ^CD^i. ^UX' 

h.^u-^Y^^y ^-{ji-^^^y-i/^uu^^y) ^.z^KimWkL. l-(4-/ h 
:ii-;l.)-12-(3-x N ^ h K d h-5n;i/;t^S>-n-r p t:;u)-l,12-i^;b;i//'N' 

-^DV- F7^***^>^t#feo (69 %) (705 mg, 1.80 mmol) (D;^^ 

(10 ml) ^MiC p- h;i/:r->;^;i/4^>^^7K^tl (34.2 mg, 0.180 mmol) ^ 

^mm. mmv. l-(3-b KDJr^'rDt:;L')-12-(4-^ h^i^y :^-)l)-lA2-i^ 
tiJi/^-'!7tjy- i^^ijr^^y^mtzo (93 %) 

'H-NMR (CDCI3) 6 1.17 (1 H, br s) 1.40-3.30 (10 H, br m), 1.46 (2 H, m), 
1.78 (2 H, m) 3.50 (2 H, m), 3.73 (3 H, s), 6.67 (2 H, d, J =9.0 Hz), 7.10 
(2 H, d, J = 9.0 Hz). 

l-(3-t KD=5r^^rPt:;i/)-12-(4-^ ^^S/7:n-;^)-l,12-S^:t^;^^^"-^^v 
-Yy'tin'^^y (80 mg, 0.259 mmol)®i/^PP7<^ > (3ml)^rt{- IMBBrj® 
i^^uu^^ymm 0.648 ml ^-78 °CiZ^^ LXm~f L.tzo 3 

y^ - (n-^=Jr-t^->-M:n5^;i. =4:1) t3j:!9MML. l-(3-b KP^f^rDf 
;i')-12-(4- fc h* P ^yy JL-;],)-l,lZ-i^ti;i,j^- ^ p V - h'7=^;?3^'v > 
(BE123) ^fiTto (92%) 
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185-1 86 °C 

'H-NMR (CDCI3) 6 1.10-3.30 (10 H, br m), 1.45 (2 H, m), 1.77 (2 H, m), 3.50 
(2 H, t, J = 6.1 Hz), 4.70 (1 H, br s), 6.60 (2 H, d, J =8.8 Hz), 7.06 (2 
H, d, J = 8.5 Hz) 

^^^Hf (CuH^zBioOz) %\mU C,44.88; H,7.53. nmM C, 44.58; H,7.32. 

BE119 hmm.(DmMl5mz^-DX. 0-^^;1/-BE200 ^ l-t F D:ar v-7-(4-t 
K o :3p i> :7 i )-l , 7-i^ ;b - ^ D V - K 5=^ ;b ^* ^ X BE21 9 ) L fz o 

168-169 "C 

'H-NMR (CDCI3) 6 1.40-4.00 (10 H, br m), 4.80 (1 H, br), 6.70 (2 H, d, J 
= 9.0 Hz), 7.28 (2 H, d, J = 9.0 Hz) 

^m^m (C8H,6B,o02) it»MC,38.08; H,6.39. mmm. C,37.84; H,6.30. 

BE122 }^mmo^m.^yom^^'^-z. o-^^;i/-be2oo ^ i-(2-b yu^i^^^ 

;i/)-7-(4-b h'D^iy7x-;l/)-l,7-i^:^/;l/y^'-^DV - Kt';??^*^ >(BE222)iz 
ife;^ 156-157 "C 

'H-NMR (CDCI3) 6 1.50-3.50 (10 H, br m), 2.28 (2 H, t, J =6.9 Hz) 3.67 (2 
H, t, J = 6.9, Hz), 4.79 (1 H, s), 6.69 (2 H, d, J =8.9 Hz), 7.28 (2 H, d, 
J = 8.9 Hz) 

-m^mmnm^m {c-mm tmm 280.2466, ^?pij^e28o.247o 

7Z.m^^ (C.oHzoB.oOz) g+»^C, 42.84; H,7.19.^«ijffl C,42.53; H,6.75. 



BE123 hmmcDm.m.i5mz^^x. o-^^;i/-be2oo ^ i-(3-t Ko^s^ro 
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( V P o ^ ^ > -n-'v^it » 
ll,^ 157-158 "C 

'H-NMR (CDCI3) 6 1.23 (1 H, t, J = 5.1 Hz), 1.40-3.80 (10 H, br m), 1.67 
(2 H, m), 2.11 (2 H, m) 3.60 (2 H, dt, J = 5.1, 5.3 Hz), 4.81 (1 H, s), 6.68 
(2 H, d, J =8.9 Hz), 7.28 (2 H, d, J = 8.9 Hz) 
^m^m (ChHjzB.oOz) it^igC,44.88; H,7.53. ^MC, 44.61; H,7.24. 

BEIOO i:|5HicDM3t:&S{3j;o-r. lA2-i>ti)\y^^-^u-J- h'y'ti^^'p >ifiih 
O-^5^;i/-BE300 ^mx. l-(3-t KD=ir^>7:^n;i/)-l,l2-i:^;tj;i/M--^D V' 
- K7=;b5i^^>(BE300){3^#Lfeo 

Mj^ 163-164 "C 

'H-NMR (CDCI3) 6 1.50-3.30 (10 H, br m), 2.78 (1 H, br s), 4.67 (1 H, s), 

6.66-6.69 (2 H, m), 6.78 (lH,m), 7.03 (1 H, m) 

Ttm^m (CsHieBioO) tt-^fitC,40.66; H,6.82. mmiM C,40.36; H,6.64. 

BE119 tmmo:>mj^:^mzx-o-c. o-^^ji-moo ^ i-t }^u^iy-i2-iz- 

hKDdri/7:ii-;i/)-l,12-^^;b;i/M--^DV-K7^*^*^>(BE319){3^#tfco 
185-186 °C 

'H-NMR (CDCI3) 6 1.50-3.40 (10 H, br m), 4.70 (1 H, br), 6.66-6.71 (2 H, 

< 

m), 6.78 (1 H, br d) 7.02 (1 H, t, J = 8.0 Hz) 

Ttmi^^ (CaH.gBioOz) It^fSC,38.08; H,6.39. C, 38.31; H,6.43. 

BE120 tnm(Dm^:^m:^X^X. 0 5^;b-BE300 § l-(2-b K D 5" 
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;b)-12-(3-t: KP^v7^::i;u)-l,12-v*;i/Vs:-^D V'- K^*f^'^ XBE320) 
134-135 "C 

'H-NMR (CDCI3) 6 1.50-3.30 (10 H, br m), 1.58 (1 H, t, J = 7.3 Hz), 3.55 
(2 H, d, J = 7.3 Hz), 4.70 (1 H, s), 6.67-6.69 (2 H, m), 6.77 (1 H, m), 7.03 
(1 H, m) 

Ttm^^ (C5H,8B,o02.0.2H20) Steffi C, 40. 04; H,6.87. Mmm C,39.98; H,6.57. 

BE122 tmm(Dm:^:^m^^^X. 0-^^;L'-BE300 ^ 1- (2-t: KD^i^^i^ 
;i/)-12-(3-b h-D=^f>7^-;i/)-l,12-i^:t?;i/^N--^ D V - h'^^-'^b^il^ XBE322) 

Mj^ 186-187 °C 

'H-NMR (CDCI3) 6 1.30 (1 H, t, J = 4.9 Hz), 1.50-3.30 (10 H, br m), 1.95 
(2 H, t, J = 7.0 Hz) 3.48 (2 H, dt, J = 4.9, 7.0 Hz), 4.74 (1 H, s), 6.65-6.69 
(2 H, m), 6.76 (lH,in), 7.02 (1 H, m) 

Ttm^^ (C,oH2oB,o02.0.2H20) it^ttC, 42-29; H,7.24. «iKit C,42. 12; H,6.95. 

BE123 ^l5l«©S^it;^?£{z<toT> O 5^;WBE300 ^ l-(3- 1 h' D drS/r D 
f )V )-12-( 3- 1: K P =3F- i/ 7 :c - ;b )-l , 12- ;b ;i/ - ^ D V* - F 5=^ * ^* V X- 
BE323)J3!^^Lfco 
U^^^^B (i;^PPp<^» 
ife;^ 211-212 °C 

'H-NMR (DMSG-dg) 6 1.25 (2 H, m), 1.40-3.20 (10 H, br m), 1.73 (2 H, m) 3.23 
(2 H, dt, J = 5.1,5.7 Hz), 4.39 (1 H, t, J = 5.1 Hz), 6.57-6.59 (2 H, m), 
6.64 (lH,in), 7.01 (1 H, m), 9.54 (1 H, s) 
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T^m^m (C„H22B,„O2.0.1H2O) SmiitC, 44.60; H,7.55. ^iiHit C,44.30; H,7.28. 

BEIOO tmmcDmj^yjmzX^X. l,7-i/:t?;i/yN*-^DV- h'7^*:n-^>*e> 
O-^5=-;U-BE400 ^mx. l-(3-t K D 7 i -;b)-l,7-f/:t?;UA'- ^ D V*- 
F 5^* ^ >( BE400 ) M# b o 

M^ii^^ (i^^DD^^>-n--\^it>) mi^ 140-141 °C 
'H-NMR (CDCI3) 6 1.40-3.80 (10 H, br m), 3.05 (1 H, br s), 4.70 (1 H, s), 
6.75 (1 H, dd, J = 2.6, 8.1 Hz), 6.90 (1 H, t, J = 2.2 Hz), 6.99 (1 H, br 
d, J = 8.1 Hz), 7.11 (1 H, t, J = 8.1 Hz) 

^m^m (CgH.gBioO) st»fiiC,40.66; H,6.82. ^JHS C,40. 48; H,6.56. 

BE119 tmm(Dm:m:&mz^-ox. o-^5^;u-be4oo ^ i-b Ko^v-7-(3-t 

\^t2^iyyz^ -)l )-l , 7-iytiJ\y^ ^-'^n'J- XBE419 ) izB^ b fco 

135-136 "C 

'H-NMR (CDCI3) 6 1.40-4.00 (10 H, br m), 4.70 (1 H, br), 6.76 (1 H, ddd, 
J = 1.0, 2.5, 8.1 Hz), 6.89 (1 H, t, J = 2.5 Hz), 6.99 (1 H, ddd, J = 1.0, 
2.5, 8.1 Hz), 7.12 (1 H, t, J = 8.1 Hz) 

^m^^ (CgHieBioO^) 3t^iiiC,38.08; H,6.39. C, 37.79; H,6.37. 

BE120 tmmcDmmy^mizx^x. o-;'<^;v-be4oo ^ i-(2-t kd^p<5^ 

;i/)-7-(3-b :^—)v)-i,7-i;-fy)],;^-^n'J- }^^-t]:r^^>{EEm)lz 

s^^J o 

Mj^ 140-14rC 

'H-NMR (CDCI3) 6 1.50-3.80 (10 H, br m), 1.91 (1 H, t, J = 7.2 Hz), 3.87 
(2 H, d, J = 7.2 Hz), 4.90 (1 H, s), 6.76 (1 H, ddd, J = 0.9, 2.2, 8.0 Hz), 
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6.91 (1 H, t, J = 2.2 Hz), 6.99 (1 H, ddd, J = 0.9, 2.2, 8.0 Hz), 7.11 (1 
H, t, J =8.0 Hz) 

fbm^^Jf (CgH.sBioQz) im^iiC,40.59; H,6.81. mmm C,40.33,- H,6.81. 

BE122 J:|5HtCDMjt^S{3j:oTs O-^^;U-BE400 § 1- (2- h K D ^3:^ 
JU) -7-(3-t: K D=3rf>:7 :iL -;i/)-l,7-v;^;b/N*-^ D V*- F5^:*7^"^ XBE422) 

M}^ 126-127 

•H-NME (CDCI3) 6 1.42 (1 H, t, J = 5.5 Hz), 1.30-3.60 (10 H, br m), 2.28 
(2 H, t, J = 6.5 Hz) 3.68 (2 H, dt, J =5.5, 6.5 Hz), 4.84 (1 H, s), 6.75 (1 
H, ddd, J = 0.9, 2.1, 7.9 Hz), 6.89 (1 H, t, J = 2.1 Hz), 6.98 (1 H, ddd, 
J = 0.9, 2.1, 7.9 Hz), 7.11 (1 H, t, J = 7.9 Hz) 
TC^^^ff (CioHzoB.oOz) S+#fitC,42.84; H,7.19. mmm C,42.65; H,6.90. 



BE123 t.mm(Dmm:&mzx^x. o-^^jv-iEm ^ i-(3-t KD:3pi>^oi^ 

;i/)-7-(3-t ^'^dr>>:7^:=.;^)-l,7-i^:t;;^^^*-^DV*- Y^'ti^^'y >imZ3)iz 
106-107 °c 

'H-NMR (CDCI3) 6 1.26 (1 H, t, J = 5.1 Hz), 1.50-3.70 (10 H, br m), 1.67 
(2 H, m), 2.11 (2 H, m), 3.60 (2 H, dt, J =5.1, 5.6 Hz), 4.87 (1 H, s), 6.75 
(1 H, ddd, J = 0.7, 2.1, 8.1 Hz), 6.90 (1 H, t, J = 2.1 Hz), 6.98 (1 H, ddd, 
J = 0.7, 2.1, 8.1 Hz), 7.11 (1 H, t, J = 8.1 Hz) 
TvM^^ (CijHzzBioOz) It^fflC, 44.88; H,7.53. Hilijfi C,44.58; H,7.35. 

1,12-t*;^ (4-t K D -l,12->^:*?;i//'N'-^ D V*- > 
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(BE160) (155 mg, 0.472 nmiol ) ^ (CH3)2NCH2CH,C1 -HCl (68.0 mg, 0.472 mmol) © 

:^;i.A-^^y-;b=10:l)(cJ: t)MS^L.l-(4-b K d -;i,)-i2-(4-s;p< 
^Jl'T^y:x. h=^i^73i-;u)-i,i2-v;t?;i'/N'-^DV- K5=^;b:Jf^> (BE162) 
^mtzo (34%) 

^^rUXA (if^:r5^;u-n— vaF-y-.>) 
ib;^ 233-235 "C 

'H-NMR (DMSO-de) 1.60-3.40 (10 H, br m), 2.17 (6 H, s), 2.56 (2 H, t, J 
= 5.8 Hz), 3.98 (2 H, t, J = 5.8 Hz), 6.61 (2 H, d, J = 8.8 Hz), 6.79 (2 H, 
d, J = 9.0 Hz), 7.00 (2 H, d, J = 8.8 Hz) 7.11 (2 H, d, J = 9.0 Hz), 9.65 
(1 H, s) ^ 

^m^m (C,8H2<,B,oN02) nfWm CMAI; H,7.32; N,3.51. HSlIffi 0,54.01; 
H,7.22; N,3.36. 

M162 tmm(Dmm:^mtz J: -^x. 1,12-f^ O-t -1,12- 
S^;i3;i/M-^DV*- K7^*:tf^>:g: 1- (2-h KD=^ri-7:n-;i,) -i2-(3-i;^^ 
;i'7'^ yj^ hdri^7ai-;u)-l,l2-i/±,;UyN'-^DV-_ ^ ^ (BE172){Z 

M}^ 183-185 °C 

'H-NMR (DMSO-de) (5 1.70-3.50 (10 H, br m), 2.19 (6 H, s), 2.57 (2 H, t, J 
= 5.8 Hz), 3.99 (2 H, t, J = 5.8 Hz), 6.63-6.64 (2 H, m), 6.67-6.68 (2 H, 
m), 6.79 (1 H, br d, J = 7.7 Hz) 6.90 (1 H, dd, J = 2.4,8.2 Hz), 7.04 (1 H, 
in), 7.17 (1 H, t, J = 8.2 Hz), 9.59 (1 H, s) 

^m^m (C,8H23B,oN02.0.2H20) ff^fl C,53.63; H,7.35; N,3.47. Found C, 53.56 ; 
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H,7.30; N,3.36. 

BE162 tmm(Dmmyom^^^X. l,7-t:'X (4-t }^n^iyy :^-Jl) -l,7-iy 
t}}vn-'^u V - Kt'*^'^ l-(4-b K oaf i>7 ^^;i/)-7-(4-v^5^;uT 

ife;^ 166-167 °C 

'H-NMR (DMSO-de) 6 1.40-3.80 (10 H, br m), 2.18 (6 H, s), 2.59 (2 H, t, J 
= 5.8 Hz), 4.02 (2 H, t, J = 5.8 Hz), 6.69 (2 H, d, J = 8.8 Hz), 6.88 (2 H, 
d, J = 8.8 Hz), 7.27 (2 H, d, J = 8.8 Hz) 7.37 (2 H, d, J = 8.8 Hz), 9.74 
(1 H, s) 

Ttm^m (CisHasBjoNOz) C,54.11; H,7.32; N,3.51. mmm C,53.84; 

H,7.14; N,3.21. 

BE162 tmmcDmmyomizx^x. 1,7-ti-^ (s-t ]^a^i^y -ij-t^ 

tDvn-^ uv - Kt'>!3^^>^ l-(3-t h*n^Sx:7i-;u)-7-(3-s^p<^;i/T 
^ y h^i/:7 ai^;i/)-l,7-i^:t7;i/M--^ D V - h'7=^:*?:1^^-^ > (BE272){cM#L 

129-131 °C 

'H-NMR (DMSO-de) 6 1.40-3.80 (10 H, br m), 2.20 (6 H, s), 2.59 (2 H, t, J 
= 5.8Hz), 4.04 (2H, t, J = 5.8Hz), 6.76 (1 H, dd, J = 2.3,8.0 Hz), 6.88-6.94 
(3 H, m), 6.98 (1 H, dd, J = 2.6,8.0 Hz), 7.06 (1 H, br d, J = 8.0 Hz), 7.13 
(1 H, t, J = 8.0 Hz), 7.26 (1 H, t, J = 8.0 Hz), 9.68 (1 H, s) 
n^m^m (C,8H29B,oN02) itWfii C,54.11; H,7.32; N,3.51. mmiiM C,53.85; 
H,7.17; N,3.52. 
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4-J^^-;1/:P-V— ;K700 mg, 5.30 iiimol),4-3- h'T^r: v-;i/(1.30 g, 5.55 
mmol), (PPh3)2PdCl2 (74.4 mg, 0.106 mmol), Cul (10.1 mg, 0.053 moDom-^ 
THF (7ml) fplzXn.^:iiZTJldi>mmm.T.^:y^ vro bVl/T^ > (1.13 
g, 11.1 mmol) ^TK^ymTi^tzo ^?ST- 1 ^PbW^ Ufc^. Kf^^miZTk^Mt. 

15:l){zJ:!9MMbs \f:7s (4-^ l>^^:7ai-;i.) ai5^> (95 %)^nfzo 

•H-NMR (CDCI3) d 3.82 (6 H, s), 6.86 (4 H, d, J = 8.9 Hz), 7.44 (4 H, d, 

J = 8.9 Hz). 

M-T. (4-^ h:3rS>':7:n-;i.) a.^> ( 700 mg, 2. 94 mmol) ii ^t?^ >(14) (359 
mg, 2.94 mmol)©T^z h (2 ml)-^>-fe*> (20 ml)^§M^7';i/n">#H 
mT28B#P^Snift31^bfco ^^SI^. (20 mD^ijnx. ^ia-^rl2^F^ 

^^■i)->-Wfm:r.^JV=8:l)lzX^mmL. (4-p< h 7 a: -;b) -l,2- 

i^:^?;l//^*-^ D V - F^:^?:^^ >:&f#feo (31 %) 

'H-NME (CDCI3) (J 1.50-3.90 (10 H, br m), 3.72 (6 H, s), 6.63 (4 H, d, J = 
9.1 Hz), 7.34 (4 H, d, J = 9.1 Hz) 

1,2-b'y^ (4-^ h^->y :^-Jl) -l,2-y';b;i//l-^ov*- K5=-'7b4^"^> (293 
mg, 0.822 mmol)(DS^^DD^^> (10 ml)^M(c 1 M BBr.3 (D i^^OD^^5^> 

^r-i^ 4.12ml ^-78'cxmTi.tzo ^©M. mux' 4 mmmnt ^ o Kjit^m^y^?^ 

^^'^J^ = 2:l)lzj:.y)mmu 1,2-ti';^ (4-b K oarv 7 :r -1,2-1^ ti^i. 7^ 
-^uv-Yy'ti^s^y^nfzo (100%) 
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Mj^ 179-18rC 

'H-NMR (DMSO-dc) 6 1.40-3.80 (10 H, br m), 6.57 (4 H, d, J = 8.8 Hz), 7.27 
(4 H, d, J = 8.8 Hz) 9.91 (2 H, s) 

^m^m (ChHzoB.oOz) C,51.20; H,6.14.||$im C,50.96; H,6.15. ^ 

l,2-h::p^(4-t KP^i>:7 3i-;i/)-i,2-i^±?;i/^N"-^Dv - K7^^^*^> (150 
mg, 0.457 imol)i:(CH3)2NCH2CH2Cl-HCl (65.8 mg, 0.457 mmol) ® DMF mmzm 
mti^J^A (94.7 mg, 0.685 mmoD^iQ^. 65°CT' 20 B^P^^^f^o S/J&r-SfCzk 

AT'^^^. m^l.tz. ->Vti^J]y±i^I^^n-v h ^'^ 7 ^ — ( ^ D p A - ^ 
30:1 ^<Dm 10:l)(Zct D^iS^Ls 1- (4- 1 F D dri> :7 zr. -2-(4- 
^ y 31 h^i^y 31— ;i/)-l,2-f^:t?;i//^- ^ d V - Kt^:*? > 



^fefht^^ (i^^DD^i$^>-n-^^rit>) 
ife;;^ 177-179 °C 

'H-NMR (DMSO-dg) 6 1.50-3.60 (10 H, br m), 2.15 (6 H, s), 2.53 (2 H, t, J 
= 5.9 Hz), 3.96 (2 H, t, J = 5.9 Hz), 6.57 (2 H, d, J = 8.6 Hz), 6.77 (2 H, 
d, J = 8.6 Hz), 7.29 (2 H, d, J = 8.6 Hz) 7.38 (2 H, d, J = 8.6 Hz), 9.92 
(1 H, s) 

TLM-^m (Ci8H29B,oN02.0.2H20) St^fiiC, 53.63; H, 7.35; N,3. 47. mmiM C, 53.45; 
H,7.22; N,3.27. 

Z-=c^-j]yT—'J—JV 347.0 mg (2.63 mmol), 3-3— \^T—V—Jl 670.0 mg 
(2.86 mmol, 1.1 eq), (PPh3)2PdCl2 37.2 mg (0.0530 mmol, 0.02 eq), Cul 5.1 mg 
(0.0268 mmol, 0.01 eq), THF 5 ml CD?E^?S{C. tK^Ti^^ vrnbVl/T^ > 0.57 

g( 5. 63 mmol, 2.1 eq)^iju^. ^^X' immmnLtzo ^ut^mizyK^iiux.. mm 
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h':^ (3-p< h:^v7x-;i/) ii^^> 594.4 mg ^^#fco (95.0%) 
^H^T-ijXA (n-^=^r1t>) 
gi;^ 61-62°C 

'H-NMR (CDCI3) (53.83 (6 H, s), 6.89 (2 H, ddd, J = 1.0,2.6,8.3 Hz), 7.06 
(2 H, dd, J = 1.3,2.6 Hz,), 7.13 (2 H, dt, J = 1.2,7.7 Hz), 7.25 (2 H, t, 
J = 8.0 Hz) 

Thmmfr (Wa) ammC, 80.65; H, 5.92 mm C, 80.49 ; H, 6.01 

mmmmm^^ (c,aa) st^fi 238. 0994, mmm 238.1002 

b*;^(3-p< hd^i>7:c-;v)ji^>501.6ing(2.10mmol), t':;^^"^ >(14) 258.1 
mg (2.11 miol), ^y^> 15 ml, h U;i/ 1.5 ml (DM^m^TJlziy 

#HMT 46 B#F^M^Lfco mUCmhtz'^^ ^ / -^l^-t' o T^. 1 ^r^M^m 
mMbfco iy U ^-^^I/*^ D V h 7 ^ -(i^^ai^;i/-n--drit>=l:8) 
-cmmL. 1,2-lf;^ (3-^ h:^S/7x-;b) -l,2-i^:b;WN'-^n^/- K^*^:^ 
> 367.9 ing<&#fco (49.0%) 
^^7-ijXA (i/^DD^^>-n-^^1^->) 
ib;^ 116-118°C 

'H-NMR (CDCI3) (51.7-3.6 (10 H, br m), 3.68 (6 H, s), 6.77 (2 H, ddd, J = 
1.8,2.3,7.5 Hz), 6.96 (2 H, t, J = 2.0 Hz), 7.03(2 H, dt, J = 1.8,7.9Hz), 
7.06 (2 H, t, J = 7.6Hz) 

TLmm {CMM ^mmc, 53.91; h, 6.79 mmm c, 3.61; h, 6.75 
M^mmmm^m (c.eH,4'%"B«o,) imfi 356.2779, mnm 356.2782 

l,2-t:-7. (3-;^ hdt-v7ii^;b) -l,2-i^*;^/^•-^ D V - h'T^;b4^^ > 317. 
7mg (0.891 ininol)^^^PD^^> 3 ml izmiJ^U -78°C{3^^a] Ur, (1 
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^uu^^ym^) 2.67 ml (2.67 mmol, 3 eq)^^JDX.^ MiST 1 O^Pe^^t^ LTto 

U ^ A ^ P -x' h ^'^ 7 ^ -(il^j::^;b-n-\^-tf >=1 : 1 )T')mM 

l,2-h'X(3-t KP^S>7a:-;i/)-l,2-i^*;L/yA'-^DV- K 7=^:*? 4^"^ XBE370) 
297.4 mg ^It/^io (100%) 

11!;=^ 202-203"'C 

'H-NMR (CDCI3) (51.7-3.6 (10 H, br m), 4.90 (2 H, br s), 6.71 (2 H, m), 6.93 

(2 H, t, J = 1.3Hz), 7.00 (2 H, m), 7.02 (2 H, t, J = 7.6Hz) ^m^^ 

(C,4H2oB,o02-l/6H20) it^fitC, 50.74; H, 6.18 C, 50.75; H, 6.14 

M^m^m.m.mn (c,4H2o'%"B802) it^ffi 328.2466, nmrn 328.2436 

1,2-1:1*;^ {Z-\L Yu^^yy =iL-)\,) -l,2-^^*;l/7^'-^ o V - h'7^:tf**^ > 
210.9 mg (0.642 mmol)^ DMF 7 ml iZ^A^bs (CH3)2NCH2CH2C1-HC1 92.5 mg (0.642 
mmol, 1 eq), ^mti V O 133.1 mg (0.963 mmol, 1.5 eq)^;!jnx.s eS^CT 24 

nmmwLtzo sjj&r-stcTK^^jp^. m^^r.^ji^-^t^tHo ^f^:^^7JcT•^5tv^. mm 

;^^>_^^y_;L.=10:l)T-|ii^Ls 1- (3-t: Kn:3ri>'7^-;U) -2-(3-i;7<^ 
h:3|p^>:7:r:z;i/)-l,2-i^:tj;i/yN*-^D V- K7=-*;b4<^> (BE372) 9.0 
mg^^i;^co (4 %) 

^er'JXA (i^^Dnpi^57>-n-^^-y->) 192-1 93''C 
'H-NMR (DMSO-ds) (51.6-3.5 (10 H, br m), 2.16 (6 H, s), 2.52 (2 H, t, J = 
5. 7Hz), 3.93 (2 H, t, J = 5.9Hz), 6.71 (1 H, d, J = 7.9Hz), 6.93 (4 H, m), 
7.03 (1 H, t, J = 8.0 Hz), 7.08 (1 H, d, J = 8.1Hz), 7.16 (1 H, t, J = 8.1Hz), 
9.69 (1 H, br s) 

M^mmmm^m (c,8H29'"B2"B8N02 ) st^ie 399.3201, Hiim 399.3209 
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m 16 

l-(4-/ h:ifi/7xii;i/)-l,7-v;b;i/yN'-^nv - Kx:^3^*^>(0-p<5^;u- 
BE200) 550 mg (2.20 mo\)^^y-^> 10 iiil-i^x^;i/iL-5^;i/ 5 ml iz^t^L 
TT;l/=^>g^^^^ tK^^Tx n-BuLi (1.57 M in hexane) 2.10 ml (3.30 mmol, 1.5 
eq)^m^. MUX'30^mWo ^CD'^^ tK^^T. 2-(ll-7-D^-n-e7>7^:^y'f;^ 
7|-^i/)7^h^l:i KD-2H-t:^ > 736.7 mg (2.20 mmol, 1 eq)^SPX.s ^7^T- 20 

mmmno ^jit^izii^^m^. mm:^^ji^rmi^o igia^^7j<T'?$feo. m^^' 

-n— ^^^t>=l:30)T'M^U 1- (4-^ h^i^y -7-(ll-^ h ^ t h' o t: 

■7-;^7h:^v-n-'i7>7^:^3>-l-^>'^)-l,7-i^:^J;^^^'-^ D^7- 

360.3 mg^^#5feo (32.5%) 

'H-NMR (CDCI3) (51.15-1.42 (16 H, m), 1.48-1.63 (6 H, m), 1.6-3.1 (10 H, 
brm), 1.71 (IH, m), 1.82 (1 H, m), 1.96 (2 H, m), 3.38 (1 H, dt, J = 6.6,9.5 
Hz), 3.50 (1 H, m), 3.73 (1 H, dt, J = 6.6,9.5 Hz), 3.77 (3 H, s), 3.87 (1 
H, m), 4.57 (1 H, m), 6.75 (2 H, d, J = 9.1 Hz), 7.32 (2 H, d, J = 9.1 Hz) 

l-(4-pi h=^i-:7x-;i/)-7-(ll-7^ h^t \^u\^^=.)V^^i^-n-^yy'ti> 
-1— f ;i/)-l,7-i^*^l'^^*-^c: V- K7':^4^*^> 710 mg (1.41 mmoD^^^y- 
;i/6 ml izmt^i.. p-h;va^>;:^;b:^>^^7j<fntl 26.8mg (0.141 mmol, 0.1 eq) 

h 7 ^ -(i^^ n ^ >-n— sJeij->=2:l)-t-*ii!iba-(4-^ h ^i/y 
Kr'^tj^-^V 512.5 mg>l:^feo (86.6%) 

•H-NM (CDCI3) 6 1.15-1.42 (16 H, m), 1.20 (1 H, t, J = 5.4 Hz), 1.50-1.61 
(2 H, m), 1.6-3.1 (10 H, br m), 1.96 (2 H, m), 3.64 (2 H, td, J = 5.5,6.5 
Hz), 3-77 (3 H, s), 6.75 (2 H, d, J = 9.0 Hz), 7.32 (2 H, d, J = 9.0 Hz) 
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m^mMmm.^micM%'%Oz) nmrn 420.4031, mmm 420.4043 

I- (4-;^ X -;U)-7-(ll-t KD^i/^v-n-'>>^:;tj>-l-'l';L')-l,7- 
f/;b;i/^N"-^ D V - K^:i?^'^ > 512.5 mg (1-22 mmoD^T-fe h > 3 ml 

L^ 7K^^T^ CrOa 609.9 mg (6.10 mmol, 5 eq) - 20%S^^7jc?gM 3 mUgM^iD 

5- :7 ^ — (i^'^j:5^;i/-n-^^it >=1:2 ^©^s ^ n d A - ^ ^ y — ;i/ 
=30:l)T*Mi^L. ll-{l-(4-^ h :ari>7 x -;i/)-l,7-i^;b;i/^N*-^ D v - Kt^:*? 
4^*^>-7-^;i/}-n-'>>.7=':^>^ l-(4-pi h 7 x -;i/)-7-(ll-t:.K D:^i^:3r 
iy-n-•>>7^*>-l-'r;^)-l,7-i^;t?;^/^'-^PV-KT':^3 7^•^-;l/3l;;^7";l' 
295.5 mg (57.9%);5^I>* ll-{l-(4-p< h :^ri>^ :n-;i/)-l,7-S^:tf;i/M*-^ □ V - K 
7=*:1f^>-7— r;i/}-n-'>>7':tf>^54.0 mg (10.2%)^ftfeo ±l33i^5";i/fii^ 

'H-NMR (CDCI3) 6 1.15-1.42 (14 H, m), 1,6-3.1 (10 H, br m), 1.63 (2 H, m), 
1.96 (2 H, m), 2.35 (2 H, t, J = 8.6 Hz), 3.77 (3 H, s), 6.75 (2 H, d, J = 
9.0 Hz), 7.32 (2 H, d, J = 9.0 Hz) 

II- {1- (4-^ Y^z/y zc=.)\y) -l,7-v:*;i/7N--^ n V*- h*^:^77}-:^ >-7--r 
;i/}-n-r>>7^^>^ 100.0 mg (0.230 mmoD^i^^ D p ^ ^ > 1 ml {3^*»Ls 
-l^'CXz^mx^X. BBra (1.0 M o D^^>^r«) 0.6 ml (0.6 mmol, 2.6 eq) 

^m^. m.wcznmm.n\.f^o -5^&?«S7KzRt3fe(t. 0^i5^;uT'ismo mm 

h^v7^-(i^^^^;i/-n— \=3r^t>=l:l)-eMi^bai-{l-(4-t Kd^^>7x 
-;i/)-l,7->'*;PM"-^ o V - Y^^ij^^^ >-7-^ Jl^hn-t^y^tiym. 69.0 mg 
^#fco (71.3%) 

'H-NMR (CDCI3) d 1.15-1.42 (14 H, m), 1.6-3.1 (10 H, brm), 1.63 (2 H, quint, 
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J = 7.5 Hz), 1.96 (2 H, m), 2.35 (2 H, t, J = 7.5 Hz), 6.69 (2 H, d, J = 
9.0 Hz), 7.28 (2 H, d, J = 9.0 Hz) 

m^m^nm^m (c,9H36"'B2"B803) st^^i 420.3668, mmm 420.3673 

ll-{l-(4-h h'n^^yy :jL-}V)-lJ-i^ti)l^'i-^}^'J- Yy'ti^^^ >-7— r 
)l}-n-*y>y=ti>m 56.5ing (0.134 iiiinoD.n-:^^^;!/ > 20. Omg (0.273 mmol, 
2 eq)^i^^DO^i<7> 2 mUc^g/b^Ls tK^Ts i^i^ ^ a ^^i^Jl-fy 
h* 28.2 mg (0.137 mmol, 1 eq)®^/^ P Dp< ^ > mW. 2 ml ^iUX-s M^T: 18 

mmmnLtzo ^^ti^^t^t. ^m^mmLtzo ^>u*y;i/:^-7A^D-x'h^ 

^ :7 ^ — (^ D d:^;1/A-^ ^ y — ;i/=30:l)T;|f ML^N-n-:7■"5^;^-ll-{l-(4-b K 
n ^ S> :7 :ii — ;b )-l , 7- - ^ d v - K :t/ 4^"^ >-7- ;i/ hn- ^>^±i> 

Y (BE520) 20.4 mg^mtzo (31.9%) 
MME (CDCI3) (50.92 (3 H, t, J = 7.3 Hz), 1.05-1.42 (18 H, m), 1.48 (2 H, 
quint, J = 7.6 Hz), 1.6-3.1 (10 H, br m), 1.95 (2 H, m), 2.16 (2 H, t, J = 
7.6 Hz), 3.25 (2 H, dt, J = 5.9,7.0 Hz), 5.44 (1 H, br s), 6.30 (1 H, br), 
6.71 (2 H, d, J = 8.8 Hz), 7.26 (2 H, d, J = 8.8 Hz) 

M^mmnm^m (C23H45'%"B8no2 ) smfs 475.4453 mm\m 475.4460 

ll-{l-(4-t: K n^i/:7 IT -;l/)-l,7-i;:^7;l/7^'-^ o V*- >-7--r 
M-n-Oyy'tiym 50.6 mg (0.120 mmol), N-p< ^;i/-n-:/5^;UT ^ > 20.9 mg 
(0.240 mmol, 2 eq), N-t K n ^i^it^ ^ K 13.9 mg (0.121 nmiol, 1 eq) 
>£DMF 1.5ml izmt^L.T^^y. i/^^'^u^^i/}\/ti)V^^V'-( K Y 25,0 mg (0. 121 
mmol, 1 eq)©DMF ^?£1.5ml $jJPx^ ^^aT 48 ^r^M#b;^Co DMF ^Mi±§* 

;i/:tr^A^P (^DD:^;i/A-p<^y— ;i'=30:l)T")iiMU> N-n- 

:r^;i/-N-p<5";i/-ll-{l-(4-t: KDar^>7 ^ -;i/)-l,7-S^:i3;i/7N*-^ o v - Kt^ 
:tf^*^>-7-^;u}-n-'i7>T=^;b>T^ F (BE521) 17.1 mg ^ffTto (29.0%) 
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'H-NMR (CDCI3) (5 0.91,0.95 (3 H, tx2, J = 7.6 Hz), 1.05-1.42 (18 H, m), 
1.45-1.60 (2 H, m), 1.6-3.1 (10 H, brm), 1.95 (2H, m), 2.29, 2.31(2H, tx2, 
J = 7.4 Hz), 2.92, 2.98(3 H, sx2), 3.26, 3.36 (2 H, tx2, J = 7.5 Hz), 6.72 
(2 H, d, J = 8.8 Hz), 7.25 (2 H, d, J = 8.8 Hz) (T^ cis, trans izii* 
ifi^cD IrUg^t?) 

M^Mnrnm^m (CaA/^Ba^BgNO^ ) Steffi 489.4610 mMiM 489.4613 

2.70 g (20.4 Bimol), r"*^*^ > (14) 2.50 g (20.5 mmol) 
^^>-tf> 100 ml, h - h 10 ml ^3^§3!)^b^ T)V^'>mm%T. 17 Bt 

i)ti^J]/ti^2^^V-^ Y^'^y -< — (l^^^^;^-n-^^-t:^>=l:15) T'MMUs 
l-(4-^ h:3r>'7 ^— ;i/)-l,2->'*±»;i//N'-^ P V - F^^'*^^'^ > 1.26 g $:^#;fco 
(24.6%) 

MferUXA (-\^1t>) M;^ 109-lirC 

'H-NMR (CDCI3) (? 1.6-3.4 (10 H, br m), 3.80 (3 H, s), 3.87 (1 H, br s), 6.82 
(2 H, d, J = 9.1Hz), 7.42 (2 H, d, J = 9.2Hz) 

M^MMmm.^^ (C9H,8'%"B80) St^fB 250.2361, mmiM 250.2358 

n-^^it>T-z5feo;t:7K*fb-:^- h U -^7 A (60%) 302 mg (7.55 mmol, 1.5 eq)^ 
DMF 6 ml {c^v^^ii. l-(4-p< h 7 in -;l/)-l,2->^:;^J;l/^^•- ^ o v' - h*^:*? 
:^*^> 1.26 g (5.03 mmol)® DMF 30 ml ^^M^SP^fec ^i^T- 5 2-(ll- 
yu^-n-^yy'ti y JV:t^i^)y^ h ^ h K D-2H-b'^ > 1.69 g (5.03 mmol)0 

DMF 6 ml mm^m^. mWi-^ 2 mmmno s^&?s^7K^^t 2 n mmiz^iif, oi— 

l-(4-^ h3f-i>7 ji;i/)-2-(ll-5" b h' p h'^ ^;i/^^S^-n-'j7 ^t":*/ >-l- 
'f';i/)-i,2-v*;bM"-^PV- h'^:b:l-:^> 1.27 g ^tffeo (5o:o%) 
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'H-NMR (CDCI3) (51.00-1.40 (16 H, m), 1.48-1.62 (6 H, m), 1.6-3.1 (10 H, br 
m), 1.68-1.77 (3 H, m), 1.83 (1 H, m), 3.37 (1 H, dt, J = 7.0,9.6 Hz), 3.50 
(1 H, m), 3.72 (1 H, dt, J = 7.0,9.6 Hz), 3.83 (3 H, s), 3.87 (1 H, m), 4.57 
(1 H, m), 6.86 (2 H, d, J = 9.0 Hz), 7.52 (2 H, d, J = 9.0 Hz) 

i-(4-y h^i^y j^-)v)-7-{n-\i Yn^iy^iy-ii-t>y^tiy-\-^ 

i/ti)\/^-^-^uv- K5=^:*^^^>^|5l^©i^M;^S{CctoTa-(4-^ V^^yy^ 
-;u)-2-(ll-7^ h ^ b K D \^^-)\^^A-y-ii-t' l/=fti >-l-^;i/)-l,2->/';!3;i/yN' 

T. -)i )-2-( 1 1- M \^a:^iy^^>-n-^>r'ti>-l-^ j\^)-l,2-i^±i \" - ^ d v* - 
K5=^*^*^>>&f#feo (92.1%) 

'H-NME (CDCI3) dl. 10-1.42 (16 H, m), 1.20 (1 H, t, J = 5.4 Hz), 1.50-1.60 
(2 H, m), 1.6-3.1 (10 H, br m), 1.74 (2 H, m), 3.63 (2 H, td, J = 5.3, 6.6 
Hz), 3.83 (3 H, s), 6.87 (2 H, d, J = 9.0 Hz), 7.52 (2 H, d, J = 9.0 Hz) 

M^mmwm^m icMWz) s+s^fa 420.4031, mwm 420.4062 

11-{1- (4-^ h^i^y :!^-Jl) -l,7-i^±>;i//N'-^ p V*- F^;!3^^>-7-^ 

ji^}-ii-^>9'ti>mtmm(Dmmy3'^izx-^x,si-ii-^ h^^>7x-;i/)-2-(ii- 

tKPdrS/:irv-n-'^7>^;b>-l--r;i/)-l,2-i^*;i//N--^DV-K7=';b^'^>CD 

^'^b^^^v^al-{l-(4-^ h=^rS/7ai-;i.)-i,2-i^*;i/y-?-^Dv- I'^'tj^n^y 
-2-^Jl}-n-^>^tiym^mtio (13.5%, 70.0%) 

'H-NMR (CDCI3) 51.00-1.40 (14 H, m), 1.6-3.1 (10 H, brm), 1.61 (2 H, quint, 
J = 8.6 Hz), 1.74 (2 H, m), 2.34 (2 H, t, J = 8.6 Hz), 3.83 (3 H, s), 6.86 
(2 H, d, J = 9.0 Hz), 7.52 (2 H, d, J = 9.0 Hz) 

11-{1- (4-^ h^i^y :^-JV) -l,7-ytiJ]y/-^-^ ny- ]^y=ij:fs^y-7-^ 

jihn-^yy'ti >mtmm(Dm:m:^m^x-^r. ii-{i-(4-^ h^^>y^- 
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^bL^ ll-{l-(4-t K D^i^^ ai^;i/)-l,2-i>';d;UM--^ p V- ]^ y= ij ^ y -2- 
^ )V}-ii-t>>'Tti>m^mfzo (74.0%) 

'H-NMR (CDCI3) (51.00-1.40 (14 H, m), 1.5-3.2 (10 H, br m), 1.62 (2 H, quint, 
J = 7.5 Hz), 1.76 (2 H, m), 2.37 (2 H, t, J = 7.3 Hz), 6.81 (2 H, d, J = 9.0 
Hz), 7.48 (2 H, d, J = 8.8 Hz) 

M6^mmnm.^m (c,3H36'%"B803) §1^^420.3668, mmm. 420.3555 

ii-{i-(4-t K D:^ri^^ ;^)-l,2-^^*;^.'^'-^ p V- K^±f4^*^ >-2--r 

;u}-n-r>>5=':if >^ 29,8 mg (0.0709 minol), n-y^)VT^ > 10.4 mg (0. 142 mmol, 
2 eq)^T-t h~h V Jl 1 ml {z^t^L. 7K^^T. i^'^>^ P-\^^;i':*?;P^'e^-r ^ 
K 16.1 mg (0.0780 mmol, 1.1 eq) (DT-iz h - h 1 ml m^^^M^. ^UX' 

P*;i/A-^^y— ;^=30:l)T-^ML. ^Of^. i^Vti^JVti'yA^U^ h^'^ 
y -f -(i^^:ii^;i/-n--\=Jr-tf >=1 :2)tr o — JgMi^ L> N-n-:r^;b-ll-{l- (4- 
t: KP^v-yn:-;!/) -l,2-i^:*j;i/^^-^ D V - Ft^:^;^^*^ >-2-^ ;U}-n-'> Vt^' 
:t?>T5: K (BE530) 12.8 mg ^f#;to (38.0%) 

'H-NMR (CDCI3) 6 0.85-1.40 (18 H, m), 0.95 (3 H, t, J = 7.3 Hz), 1.50-1.60 
(2 H, m), 1.5-3.2 (10 H, br m), 1.80 (2 H, m), 2.22 (2 H, t, J = 7.3 Hz), 
3.31 (2 H, dt, J = 5.8,7.1 Hz), 5.60 (1 H, br s), 6.86 (2 H, d, J = 8.8Hz), 
7.44 (2 H, d, J = 9.0 Hz), 9.50 (1 H, br s) 

M^mmmm^m (C23H45'%"B8N02) 11^^475.4453, ^wfi 475.4450 

ll-{l-(4-t: KD=^^i>7:Il-;^)-l,2-i^±;;^7^--^^PV- >-2--r 
M-ii-^>7'ti>m. 79.4 mg (0.189 mmol), N-7< ^;b-n-:/5^;i/7' ^ > 32.9 mg 
(0.378 mmol, 2 eq)^T-fe h - h 'J ;i/ 2 ml {z^*^b> tK^T. i^iy^u^^i^ 
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;i/:d;i/^*i/-r ^ K 43.0 mg (0.208 mmol, 1.1 eq) (DT^l h - h 2 ml m^-^ 

7'f — (^DD^;i/A-^^y-;b=30:l)TllS^U. ^^I^^^pv h ^* 

^— (v^DD^^>-n-^^-9->=30:l)-eSMLT N-n-:7^;i/-N-p< 
-ll-{l-(4-t KD:3p^>7 x-;^)-l,2-i^:^:;l/y^--^ p V - K 5=^ :;!3 ^1^" ^ >-2--r 
;i/}-n-'>>7^:^>y^^ K (BE531) 24.8 mg ^f#/io (26.8%) 
'H-NMR (CDCI3) (50.85-1.40 (18 H, m), 0.94, 0.97 (3 H, tx2, J = 7.3Hz), 
1.50-1.65 (2 H, m), 1.5-3.2 (10 H, br m), 1.79 (2 H, m), 2.35, 2.36 (3 H, 
tx2, J = 7.3Hz), 2.98, 3.02 (3 H, sx2), 3.30, 3.42 (3 H, tx2, J = 7.5Hz), 
6.87, 6.88 (2 H, dx2, J = 8.9Hz), 7.43 (2 H, d, J = 8.1 Hz), 9.79, 9.82 (1 
H, br SX2) {TX K© cis, trans A£i*:M© 1:1 ?g-^) 
-m^m^m^m.^^ (C24H47'%"B8N02) it^M489.4610, -mmm 489.4607 

^ l£ f# ;t * % © V ; 1/ y - ^ p V - K 5^" ^ > It :g -r ^ M S ^ 
(DiJteJ&^rStt 

b hBU#il^m6ifii^» HL-60©ti5iffi]$iJ$Ji;^^ L7to^fttg«LTV>^ 
HL-60 m^'^i>g^i^ifll?f ^l^t^i^M^^tf RPMI 1640 ^mz^mm&L 8x 
10^ -egE«U. M^©iiJS®^t^Yb^tl*iJD^. 37°C-trtg#L/^co 4 B^s « 

^iBBa^Mt:^<(:-^^ ImM ^*Px.;tJl-^©^{b b;fc«©it^^«cDff$^il^*5 

$Sn^fc^^CD^^^^>L/io BR401. BR403. BR453 {3^V^^^'^b^#ftffl*5MV^ 

ifi^tL. ::®tgt4i«*^'fb^i^o.oi,i/M^im-e*)$t^^tL7to 
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m2 l±^itmmMX-^^^t-^^ AmSO (4-[(5, 6,7, S-tetrahydro-S, 5,8,8- 
tetrainethyl-2-naphthalenyl)carbainoyl]benzoic acid) "^tz^aCD^^^^ 

-efei^s BR201 izm^iA^^ti'^mi^^^^tii^titzo ^3{ie#(irsi4$*)fe-r{c 

^^tmm^M i^f m ^ m^T ^ it-^m HXGSO (4-[2,3-(2,5-dimethyl- 
2,5-hexano)dibenzo-[b,f][l,4]thiazepin-ll-yl]benzoic acid) ^^^^-^tzM 
^(D^m-?:$>b. BRllO, BR251, BR350 t^^bM^rStSA^^V^m^tifeo 
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^4 {wM1t<b^tl*s^<b^#j^iJT"^^'fb^^ Am80 ixlO'^M ^it^^-^rj^c 

m^cD^^tmmi'^m^ 5 o%mmT^m&^ iCsoi^t lt^nL^^o brbso ^xv^ 
BR635 izmm^j^m.^iti'^mi^m-^th^n^o 
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4 



ICso (mM) 
AmSO IxlO-^M 



BR630 

BR635 

BR638 

BRIO 

BR20 

BR30 



0.025 
0.028 
0.61 

inactive 
inactive 
inactive 



u— h (mMj^ : 5-6 X 1 o^M/y^) T'3 7°c. 5 

KpCI-rERa. h D >f >i;£;^i2^!j^;i'i^ 7 ^ ^ — b"3tfE^±^{-i5a 
Vtily^^—^ — y^X^ KEREx3 -pGL-TK^. P^^^ip LTffl V^ 
Vi^V-'^^mr'yT.^ h'pCMV/?^«{z^Ats 2B§P^lS«ft. 
Jfii^f ^ ^tf :7 in y «y K D M E Mtgife ^ in ;t o 

^^-;i/?iJSo. 5%). 37°c. 5 %-M;^^?^^TT— Bfe±&«L;to sa> 

-To ^4^0^;^ h Dy>r£t4{i. ^BS>fb-^tlT'fe^/?-3i:x h ;H 0 n 

M{C45V^T^mTi);^v7:Il7— tfrStt^ 1 0 0 hhtz^^o:) 5 0%©fgtS^# 
^^iiJ^^S 0%rSttiiJ^ (ECsoftt) hLT^NUi^Co ^^^^^'iT-^NLife-fb^^I 
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ttO•rti<fe^Sl^:n;< h D^*>fSi4*^NL. ^^(CBEIOO. BE120. BEl 







ECsofifi (nM) 


BEIOO 


0.7 


BEllO 


2.0 


BE120 


0.05 


BE121 


1.0 


BE130 


10 


BE140 


0.5 


BE160 


1.0 


BE200 


2.0 


BE260 


1.0 



izX^m^hfzo ^Um. (^6) trti. m^it^^ O.l nM, 1 nM 
lOnMcDoz;^ hD^>rSt4^^HS^b^!^-efe;5,/5-a^X h ^ v:^^->'l/|5I^a^-S^^^^ 
T^3^t-2);i/^>7^^— IfrStt^ 1 0 0 h LT^i^iii^ bX^Ls rStScD^Jg® 

#ICBE119, BE120, BE320 ii^BS^ i^;t/3-a:;^ h A^{c±[p] :g>rS 
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6 









^7i--)Ut cDffi^fStt^Jg ( % ) 




0.1 nM 


1 nM 


10 nM 


BElOO 


51 


63 


82 


BE119 


133 


132 


120 


BE120 


212 


163 


126 


BE122 


83 


98 


104 


BE123 


29 


56 


79 


BE200 




45 


72 


BE219 




40 


71 


BE220 




57 


116 


BE222 




38 


85 


BE223 




20 


51 


BE300 




20 


59 


BE319 




53 


72 


BE320 


116 


127 


127 


BE322 




43 


85 


BE323 




12 


31 


BE400 




11 


38 


BE419 




14 


38 


BE420 




18 


59 


BE422 




11 


24 


BE423 




<10 


15 



(3) irix.^ hU^>^'\i 

\-^^J:t—)l 1 nM {zS$-V^T^^-r-5);i'S/^ x^— HfrSt*^ 1 0 0 i: X^fz^ 

tJtai>^ h D>y>rSt4^^Nb. #(3 BE362 {i^BS^ X^fztK:^:^ h P^>^^^^i^ 
7 X > {c Eilii r ^ rSt4 § b ;^ o 
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ICsoii (nM) 
1x10 n 


BR162 


10 * 


BR172 


600 


BR26Z 


200 


BR272 


500 


BR362 


30 


BR372 


200 



*BE162 (il inMT-*)^^{^PIS^'^=^^^ (BP^PI^m) 
e «® tS^'S^ ^''-^^ ^ ^ ° 
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m ^ (D m m 

1 . TS3®-ISiC ( I ) : HO ^ / _( ^ 

City's R &Lr)\^>r-)\^&. i&mTji 




[^4j^ Y\ Y\ Y\ Y^ Y\ Sl>'Y''{i^n^tl,^iA£{C^^I^^3^ 
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- ^ ;i/ST- D . R 2 /bs ;i/ 4^ T ; b n i> * ^* - v*!^* ^ 

4. s;*;i/A"-^DV- Kx*4-*^>-'f ^'V^^i^^Kti^ ^-^=J-7 7|-T^LT 
5 . TtB©-IS^ ( I ) : 
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^ : 




[^4^^ Y\ Y\ Y\ Y\ YK Y\ RV^Y^t'^tl^tl^^iUzmmm^y. 
It-N (R3) - (5^4'. R^lt7i<:mm'T-^i±i&mTJV^Jl^^frs-r) §^^Ls Y 

^itmmm^. -n (r^) - i^^. RU±7kmmi^xi±i&WLT ji^j\y&^^--r). 

-co-. -CH2-. Kl±-C (=CH2) R\ R\ SI>*R''{i^ 
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6. R.tffg$ST;^*;^S«*L,Tl.^t*J;v^•>■*;wwi'DV--^•:-**^^> 
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